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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some of Our Regular Contributors Include: 
Tom Marcellino (W3BYM), Gary Halverson (K6GLH), Joe Long 
(WA2EJT), David Ishmael (WA6VVL), Jeff Covelli (WA8SAJ), Mike 
Bittner (W6MAB), Rob Vincent (K1DFT), D.S. “Jeep” Platt (K3HVG), 
George Misic (KE8RN), Mike Murphy (WU2D), Larry Will (W3LW), 
Dave Gordon-Smith (G3UUR), Pat Griffin (AA4PG), Phil Legate 
(ACGOB), Janis Carson (AB2RA), Joe Eide (KB9R) 


° >] 
Editor's Comments 
2023 Heavy Metal Rally 

I would like to plan on running our annual AM 
event, the Electric Radio Heavy Metal AM Rally, sii 
on Saturday evening, January 7th, which is the first 
weekend after the New Years Day holiday. If wind leaves my antenna 
alone I plan on being on 3885 or thereabouts. As always, I hope to get 
photos and comments for ER #395! 

Important Information! 
One of my goals over the last 20-plus years has been to keep ER a 


quality publication containing useful information while keeping the 
subscription pricing reasonable. I think that goal has been achieved. The 
US Postmaster General announced earlier this year what he called 
“uncomfortable postal rate increases” and we are having difficulty 
dealing with it. The US rates have increased twice this year and will again 
in January. Also, the seemingly constantly changing exchange rate for 
overseas mailing means we now send overseas issues at a loss and that will 
not be allowed to continue. UK and overseas mailing costs, for example, 
are now some of the most expensive we have, costing a little over $6 per- 
issue to the UK and Canada is over $5.00. I need all Canadian and 
overseas subscribers to check their expire date, printed to the right of 
your mailing label, because it’s going to be your responsibility to renew 
on time. 

All these factors have forced us to increase the subscription costs. The 
subscription price changes are not large, but I hope it will be reasonable 
enough to keep ER in circulation because I can’t afford to publish the 
magazine at a loss. New prices are shown on the last page of this issue. 


73, Keep Those Filaments Lit! N@®DMS 


TABLE OF CONTENTS 


D A meemeounting UM Broadcasi Recenyer ..8i.in.snatrectsesesceee-sceecsceessesneseyes KA1TBQ 
BA gears eee pacitat Chechke tas, alis cities ius papier sored stags sonra -ocponesesnesrs Electric Radio 
Pera a TiAl ictatters SN-O2A a: scdesseatrumenselet ng yacatennattlh +--oPFar isp yee see ongegs N4TL 
13 R-390A Curiosities Part 5: Conclusion..............0+ Wiles ReMn y A AS Paolo Viappiani 
DO Lie ieee RECEIVEr babi. Ly ccs: ey icemer tc ceae cs canads yagton gedhanedidigles> dheleogvancak WA2EJT 
28 Event Calendar: The Third Annual Hammarlund Radio Hullabaloo........ N4KJ 
ZO VATA eMDLOLs «GUA tis i eres eater hase teense sna ties say .- 02. Posts c2 ER Readers 
i) Challieiswy = Le SELVICCDEINELINENE 7 teers Lu lnctscadeversocts--ccectanscctesnsetecs WAGJKN 
32 Update: The CV-1982 SSB Adapter and Leonard Kahn ............ Paolo Viappiani 
me EPIC AUT CTS VLOG Lh) cere ceke rt ects tases. Fp evt- seen scassceorceeeeass WAG6VVL 
eA eee OK Ae LIOLMACCCESOL Yee ae MEAS. csetn gene hee ooh W4MEC 
ELON UT sag Ge ays LEN aap Peer NA Rei erie a cr Se oe a ee ER Readers 


ver: Al Feder (W 1UX) is a long-time AM’er in Bath, Maine. 


A Pulse-Counting FM Broadcast Receiver 


By Brian White, KAITBQ 


brian.white@umb.edu 


Getting Started 

This all started when the Physics 
department at my university decided to 
clean out more than 50 years of “junk” 
from their closets. I managed to intercept 
a huge collection of parts including a nice 
selection of vacuum tubes and radio gear 
before they landed in a dumpster. 
Although I am technically of the 
“transistor generation,” my electronics 
guru (Bill Kirby, KAITBQ, SK) was an 
electrical engineer from the radar days in 
WWII, so I have a strong affinity for 
tubes. My goals for tube projects were: 
first, that they should be used frequently 
and not sit ona shelf; second, that they be 
of unusual design, 7 
because designing and 
building is a ton of fun; 
and third, that they 
should make best use 
Orie mire asures’ a 


rescued from the trash 
and use a minimum of 
store bought parts. 


Figure 9, Completed 
Receiver and OTL 
Amplifier: The OTL 
amplifier is on the top 
shelf; the receiver is 
on the bottom. Left to 
right on the receiver’s 
front panel are 
tuning, converter 
bias, AGC meter, 
output volume, “V2”, 
power lights, and the 
power switch. 


The first project that resulted was a 
6080-based output-transformerless 
(OTL) audio amplifier for my office 
computer’. Over time, I found myself 
using it to listen to the local FM station 
on-line and decided that an FM receiver 
would be a good addition to the team. | 
had read about FM broadcast band 
receivers but they 
transformers that, unfortunately, were 
not present in my collection. I was stymied 
until I came across a site written by John 
Hunter* that described pulse counting as 


required VP 


an alternative to ratio detectors or 
discriminators for demodulating FM 
signals. 
Pulse-counting FM Detection 
Many traditional FM detectors rely on 
the slope of the ‘skirts’ of a tuned circuit’s 


D Electric Radio #394 


November/December 2022 


response to demodulate FM signals — as 
the frequency shifts up and down the 
skirt, the changes in frequency are 
converted to changes in detector output 
voltage Pulse-counting reception is 
described in two articles by M.G. Scroggie 
published in Wireless World in 1956 (3, 
4). Fundamentally, it is based on 
heterodyning the 88-108 MHz FM signal 
to a low IF at about 150 kHz. This IF 
signal is then converted to a series of 
constant-width pulses — effectively 
converting frequency modulation to duty- 
cycle modulation — and these pulses are 
then time-averaged to reconstruct the 
modulating signal. This is shown in the 
figure 1. 

_ The key point to keep in mind is the 
very important difference between sim- 
ply clipping the signal (panels c and d) 


and converting to 


lating FM. You can see this by comparing 
panels c (low frequency) and d (high 
frequency). 

However, if you use some sort of edge 
detector to create a constant-width pulse 
at one of the edges of the input wave, as 
the frequency increases, there are more 
pulses per second, and, since they’re 
constant width, the time-averaged value 
of the signal increases. You can see this 
by comparing panels e (low frequency) 
and f (high frequency). In fact, under 
ideal conditions, the time average of the 
pulses is a completely linear function of 
frequency until the pulses become so 
frequent that they overlap. In Scroggie’s 
and Hunter’s radios, the IF was run 
through a limiter to “square it up” and 
then through a differentiator to generate 
a very narrow but constant-width pulse 


r-— 


constant-width 
pulses (panels e and 
f). In a clipped sig- 
nal, perhaps created 
by an over-driven 
amplifier, the duty 
cycle of the output 
square wave remains (c) Extreme Clip: 
constant even as the 


frequency changes. 


Average 


value 


This is because, as pe 


the frequency in- 
creases, there are 
more pulses per sec- 
ond but the pulses 
are proportionally 


narrower. Asa result, 


Average 
value 
0.1 


ah average ol--a 
clipped signal is, 
more or less, inde- 
pendent of frequency 
and would thus be 


Time 


(a) Signal: freq = F 


(e) Constant-width Pulse: freq = F 


(b) Signal: freq = 2F 


freq =F (d) Extreme Clip: freq = 2F 


Average 
value 
0.23 


Time 


useless for demodu- 
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Figure 1: These drawings compare the frequency response of 
clipping and pulse-generation. 
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for each cycle of the IF signal. These 


pulses were then averaged to recover the 


modulating signal. 

In a practical receiver, the frequency 
change due to modulation needs to be a 
significant fraction of the IF going to the 
detector so that the modulation-related 
frequency changes result in significant 
changes in detector output. In this case, 
since the modulation will change the IF 
+75 kHz, you need an IF of about 150 
kHz. This will give a frequency range of 
75-225 kHz into the detector, yielding 
(theoretically) a 3:1 range of detector 
output voltage. By comparison, the 
standard 10.7 MHz IF would only change 
from 10.625-10.775 MHz, yielding only 
a 1.014:1 range of detector output. The 
low IF choice also has several other 
advantages: first, the circuit design and 
layout at 150 kHz is easier than at 10.7 
MHz; second, the IF stages can be R-C 
coupled, especially since a wide 
bandwidth is required; third, no 
alignment is required since there are no 
IF transformers; and last, that the 
converter stage can use a single tuned 
circuit for both oscillation and input 


selection since the oscillator frequency 
will differ from the signal by less than 
1%. One disadvantage is that each station 
appears twice on the dial +150 kHz from 
the signal frequency. While this could 
cause difficulty, it has not proven to bea 
problem in actual use. 

I decided to modify Hunter’s design in 
two ways. First, I would use the tubes I 
had on hand instead of the ones he listed 
— this required some redesign of the 
converter and IF stages. Second, I decided 
to use a monostable multivibrator to 
generate the constant-width pulses. I did 
this because it promised greater noise 
immunity, the wider pulses it would 
generate should yield a stronger output 
signal, and because I had enjoyed reading 
about these circuits in a copy of MIT’s 
Radiation Lab Volume 19 (Waveforms) 
that Bill Kirby left to me®. The redesign 
process was lengthy and involved a lot of 
Spice modeling, bread boarding, 
thinking, measuring, reading, and 
revision. I’ve described it in detail on a 
set of web pages for those who are 


curious®, 


WV 


RF amplifier 88- 
88-108MHz 6AM4 108MHz 


Signal 
Average and 
De-emphasis 


150kHz 


AF out aT 


Power supply: 
+175VDC @ 40mA 


-40 to -20VDC @ 0.15mA 
6.3VAC @ 2.8A 


Cathode 


Follower 
¥Y, 12AU7 


Converter | 150kHz| IF amplifier | AGC 
6AG5 3 x 6AH6 


150kHz 
IF 
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Dulses Multivibrator 


1% 6AL5 + E88CC 


Meter 


Amplifier 
¥Y 12AU7 


Figure 2: Block Diagram of the Receiver 


Electric Radio #394 


November/December 2022 


Final Design 

A block diagram of the final design is 
shown in figure 2. 

The RF amplifier is a grounded-grid 
6AM4 with an untuned input to provide 
gain and isolation from the converter. 
The 6AG5 converter has a single tuned 
circuit for tuning both the RF selection 
and the local oscillator. The resulting 
150 kHz IF is amplified by three 6AH6 
stages; the first two stages provide about 
70 dB of voltage gain while the third 
gives highly clipped output with sharp 
edges needed to trigger the multivibrator. 
The AGC voltage is taken from the grid 
of the last stage and amplified to drive a 
tuning meter. The output of the IF chain 
triggers the monostable multivibrator 
which produces a pulse roughly 200 nS 
wide for each cycle of the IF signal. These 
pulses are buffered by a cathode follower 
and then averaged and filtered to produce 
the AF output signal. With a strong local 
station, the output is -1V RMS into a 
high impedance load. The tuning is tricky 
and requires a Vernier dial, but the audio 
is clean and easy to listen to. More detailed 
performance information can be found 
on my web site6. 

The schematic is shown in the next 
several figures along with views of the 
assembled receiver. 

RF Section 


In Hunter’s designs, he uses a combined 
eu 


Meter Amp «zsv, 
AGC 


Figure 4: Meter Amplifier 
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Figure 3: RF Section 


triode-pentode 6BL8 for the RF amplifier 
and converter. I did not have this tube, so 
I used a 6AM4 triode as the RF amplifier 
and tried several VHF pentodes for the 
converter. Both a GAG5 and a 6CF6 
worked well; I also tried a GAK5 but 
could not get it to oscillate. Hunter had 
some difficulty getting the pentode 
November / December 2022 5 


section of the 6BLS8 to oscillate 
under some conditions so he 
added AGC, derived from the 
last IF stage to control the 
gain of the RF amplifier. | 
started down this road but 
found that AGC was not 
needed, so I used that signal 
to drive a 100 pA tuning 
indicator meter instead. 

Scroggie’s article describes 
an IF with a flat response from 
about 30-200 kHz. He used 
two EF80s for IF and one more 
for a limiter; Hunter tried a 
variety of tubes (6AU6, 6BX6, 
and even 6SN7). I tried many 
tubes in the IF and the GAH6G 
gave the highest gain and best 
high frequency performance; 
in order of decreasing gain, 
the others I tried were a 
cascode ECC88, EF80, 6BJ6, 
and, last, GAU6. It was a bit 
tricky to get high gain across 
the entire IF region and the 
5mH chokes in the plate 
circuit helped a to boost the 
high frequency response. 

For the monostable 
multivibrator, I tried many 
configurations; the one I used 
here was the most reliably 
triggerable and could generate 
pulses shorter than 1uS. It is 
based on figure 5-25 from 
RadLab volume 19. 

A monostable multivibrator 
starts off in a stable state and 
then, in response to a trigger 
pulse, transitions to an 
unstable state for a fixed 
amount of time before 


Figure 5: The IF Amplifier 
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Epp +250 v 


+ 
Input 
trigger 


Figure 6: Monostable Multivibrator 
from RadLab Vol. 19 (fig 5-25) 
returning to the original stable state. In 
the stable state, VA is “off? (Ip ~ 0) and 
VB is ‘on’ (Ip >> 0). This state is stable 
because the low voltage on VB’s plate, 
combined with “-Egg,” keeps VA’s grid 
low so that the tube is nonconducting. A 
negative-going trigger pulse is not affected 
as it “passes over” nonconducting VA 
but is coupled through C and quickly 
turns VB off. The sudden rise in VB’s 
plate voltage is coupled through the 27pF 
cap and turns VA on. The sudden fall in 
VA’s plate is coupled through C, locking 
VB off. During the resulting unstable 
state, C charges through R until the 
voltage at VB’s grid gets high enough for 
VB to turn on. The resulting sudden fall 
in VB’s plate is coupled through the 
27pF cap, turning VA off and returning 
the circuit to the stable state. The net 
result is that a negative-going trigger 
pulse results in a strong positive-going 
pulse at the plate of VB during the 
unstable state with duration controlled 
‘by R and C. The circuit is relatively 
immune to re-triggering during the 
unstable state because attempted trigger 
pulses during this interval will be 
‘srounded out’ by the heavily-conducting 
VA. This lends some noise immunity to 
the circuit. 
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Figure 7: Monostable Multivibrator 
and Cathode Follower 
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Time delay relay 
115N030 


AC line 


Part of B-28 
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Figure 8: The Power Supply Schematic 


I adapted the circuit slightly as shown 
in figure 7. The input labeled “-V2” 
corresponds to “-Vgg” in figure 6. The 
time constant is set by C12 and R17. I 
tried several tube types looking for a tube 
that gave good sensitivity to triggering 
over a wide range of “-V2” values. The 
best of the lot was the E88CC (or, equally 
good, an ECC88); after that, in decreasing 
order of performance, were 6BQ7, 
12ZAU7, 12ZAI7, I2AY7;12AX7 was not 
triggerable at all, as far as I could tell. 
Because the best source for strong pulses 
is the plate of V5, which is also part of the 
timing circuit, it was necessary to buffer 
the output with a cathode follower which 
then drove the averaging (R20, R21, 
C13) and de-emphasis (R22 and C14) 
circuits. 

Out of curiosity, I compared 
demodulation performance of the 
Scroggie/Hunter differentiator pulse 
generator with that of the monostable 
multivibrator. Both circuits were 
connected, in turn, in between the output 


of the IF chain and the averaging and 
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filter circuits. The input to the IF was a 
frequency-modulated 175 kHz sine wave 
produced by a Siglent SDG1032X 
generator. On balance, the monostable 
circuit, while more complicated, has 
largely superior performance. The 
differentiator has a much lower amplitude 
AF output signal and requires more gain 
to drive an AF amplifier while the output 
of the monostable circuit drives my OTL 
amplifier easily. When driven by a clean 
signal, the monostable has a higher SNR 
than the differentiator at low signal levels; 
at high signal levels, the monostable is a 
little quieter. Distortion as a function of 
(amplitude of 
modulating signal) is much higher for 
the differentiator than the monostable. 
When I deliberately injected varying levels 
of noise into the 175 kHz FM signal, the 
monostable showed a significantly lower 
SNR at low noise levels, as expected; at 
high noise, levels, the ditecernas 
disappeared. Finally, the differentiator 


circuit was more selective about the carrier 


signal deviation 


frequency — there was a much narrower | 
November/December 2022 


range of carrier frequencies that gave 
lower distortion than with the monostable 
circuit; this should, in real life, correspond 
to less touchy tuning for the monostable. 

The power supply (figure 8) is very 
straightforward and allows for significant 
variation. With the tube complement 
above, the “+175V” can be anything from 
150 to 250V with virtually identical 
performance — the current drain and the 
optimal setting of “V2” do change, of 
course. 

Using the Receiver 

The tuning is very touchy and requires 
a Vernier drive to bring in stations clearly. 
Tuning for best sound quality is more 
effective than using the AGC meter. In 
addition to the usual tuning and volume 
controls, there are two adjustments that 
are unique to this receiver. The first is the 
converter bias adjustment, R32, which 
sets the gain of the converter so it is just 
in oscillation. This control is not very 
touchy, simply adjust it until the converter 
starts oscillating — indicated by a sudden 
rise in the AGC meter and a change in 
the sound output. This control also has a 


bandspread tuning effect as it alters the 
oscillation frequency slightly as it is 
adjusted. The second, the potentiometer, 
R38 in the power supply, adjusts “V2,” 
the bias to the multivibrator. This, too, is 
not touchy; you set it to the middle of the 
range and twiddle it to improve the sound 
quality. 
References: 

1. https://brianwhite94.wixsite.com/ 
electronics/otl-vacuum-tube-ampifier 

2. https://cool386.com/pcrx/perx.html 

3. Low Distortion FM Discriminator (MG 
Scroggie; Wireless World, April 1956 p.158) 

https://worldradiohistory.com/UK/ 
Wireless-World/50s/Wireless-World-1956- 
04.pdf 

4. Unconventional FM Receiver (MG 
Scroggie; Wireless World, June 1956 p 258) 
https://worldradiohistory.com/UK/Wireless- 
World/50s/Wireless- World-1956-06.pdf 

5. https://www.febo.com/pages/docs/ 
RadLab/VOL_19_Waveforms.pdf see 
especially chapter 5, Generation of Fast 
Waveforms. 

6. https://brianwhite94.wixsite.com/ 
electronics/pulse-counting-fm-broadcast- 
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Editor’s Note: A Simple Capacitor Checker for Paper and Mica Types 


From ER #12, April 1990, page 7, 
comes a simple capacitor checker that is 
very useful. The NE-2 neon lamp should 
light momentarily when a capacitor under 
test is connected and go out after the cap 
acquires a charge. 


If the lamp stays lit, the capacitor is 
leaky. 

The circuit should be sturdily built in 
4a small box, and fused at the 250V 
input. A plastic project box would likely 
be the best to use for safety. 


* 
To *»W *2W 
Capacitor 290 0N, 
$$ —$ ~ 
oa 
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On The Bench 


Fixing a Hallicrafters SX-62A 


By Tom Lewis, N4TL or modifications, but it was dirty. There is 
10709 Martha’s Way a good article in Electric Radio #180, 
Raleigh NC 27615-1311 pages 7 to 13, about restoring a pair of 


these radios. I will not duplicate that 
A friend of mine, Ken (AD4GX), told article. What I do want to explain is that 


me that his daughter gave him a __ this radio did smoke during one of the 
Hallicrafters SX-62A last Christmas. He tests and what was done to fix it. 
asked me to check it out so he could First, I changed the power cord and the 
listen to it. I told him about changing — capacitors connected to it. I used two 
capacitors so it would be more reliable —_—_ safety capacitors. I brought it up slowly 
and hopefully not smoke. He said on a Variac and gave the electrolytic 
“Okay” and delivered it to my workshop. capacitors time to reform. The radio 
It was in good condition with no rust — worked at 80 volts or so. I changed a few 


MODEL $X-82 4 
FREQUENCY MOO ATION ———— 
92 96 100 104 
D8 


POAICE PORT ASACEEE A BIT 
2 3 a wm eee) 


12 13 


(Editor? s REEL at The Hallicrafters SX-62 j isa re oid wate 16-tube 
shortwave receiver that was produced in several versions starting in 1948. There 
some electron tube differences between them. Some say it was produced into the 
early 1960s, and was quite expensive when in production. JFK had the Secret Service 


install one in his Air Force One plane.] 
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capacitors and checked to make sure the 
radio still worked. During one of these 
tests, resistor R18 smoked. R18 isa 1,200- 
ohm resistor that supplies voltage to the 
plate of V2, a 6AGS5. I assumed that one 
of the paper capacitors in the plate circuit 
shorted to ground and caused the resistor 
to overheat. I had not changed them yet. 
I replaced R18 and the paper capacitors 
in that circuit. When I brought the radio 
up slowly the new resistor overheated 
very quickly and I quickly turned the 
power supply off. 

With the radio unplugged, I connected 
a small variable voltage power supply to 
the output side of R18. I brought the 
voltage up slowly. It did not want to go 
above 8 volts. When I wenta little higher, 
the milliamp meter went to 500 mA and 
a small amount of smoke came from 
under the wafer switch. The problem 
component is the wafer switch or some 


component under it. I stopped work on 
the radio for a while to think about it. 
How does one find and fix a problem 
component when you can't get to it? 

I came up with the idea of suppling 
DC to the plate of V2 with a new resistor 
right at the socket and adding a DC 
blocking capacitor between the plate the 
wafer switch. This would allow the tube 
to work while keeping voltage off the 
wafer switch and other components in 
that circuit. 

Now the problem is that there is no 
room to do that. That area of the radio is 
already packed. So how about using a 
socket saver and adding the DC blocking 
capacitor to pin 5, the plate? I searched 
and searched and did not find a socket 
saver for a seven-pin tube. I ended up 
making one. It’s not pretty but it works. 

Figure 2 shows the circuit. The original 
R18 is not connected. There are three 
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The first run had three different tubes, 
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Figure 1: The Hallicrafters SX-62A Block Diagram 
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new R18 1,200 ohms 


New 
.001 uf, 2kv 


DC blocking cap 


tuned circuits 
selected by the 
band wafer switch 


230 VDC 
R18 0.02 uf 


1,200 Ohms | C29 


Disconnected a 


ee 2: The Modified V2 Plate Circuit 


new components shown at the top. 

Figure 3 shows the homemade socket 
saver with a capacitor on pin five. The 
new resistor and 0.02-pf capacitor are on 
the far side of the tube. I used heat shrink 
tubing to insulate them and hot glue to 
hold the wires in place. 

I finished changing all the other paper 
capacitors and the electrolytic capacitors. 
The radio works okay on all bands. 

This is the third SX-62A I have worked 
on. In 2020 I drew a block diagram to 
help me understand how the radio works, 
see figure 1. 


73.tom, N4tL 


ER 


Figure 3: A homemade socket saver with 
DC blocking capacitor mounted on pin 
5. 
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R-390A Curiosities Part 5: Conclusion 
The R-390 Family Receivers: Differences, etc. (Repetita Iuvant!) 


by Paolo Viappiani 
Via Magenta 32 
54033 Carrara, Italy 
pviappiani@tin.it 


While the main differences between 
receivers can be better understood by 
looking at their block diagrams and by 
reading their manuals attentively, in 
Figure 13 there is a visual comparison of 
the back panels of the R-390 (above) and 
of the R-390A (below). 

Please notice that the tube pullers and 
the pin straighteners were not used in the 


R-390A model, that 


MEGACYCLE CHANGE knobs (the R- 
391 ones are provided with central 
locking butterflies), the presence in the 
R-391 Front panel ofan 8-position switch 
(Channel Selector) directly aside the BFO 
switch and of an added autotune round 
connector (J121) to be eventually used 
for remote controlling the receiver. 
Finally it is also interesting to notice 
that, while the R-389/URR, the R-390/ 
URR and the R-391/URR receivers were 
provided with sturdy and gray-painted 
aluminium top and bottom covers, the 
R-390A has thinner anodized aluminium 


still the 
screwdriver and fluted 
socket wrench support 


retains 


however (at least until 
the latest production 


series, in which that 
support is no longer 
present). Other major 
differences are the 
presence on the R-390 
rear panel of J104 and 
J105, connectors fora 


KY, OVENS 
Yea oFF ON 


detachable power cord 
and for remote control 
respectively (the R- 
390A is provided with 


a nondetachable 


power cord instead). 
Figure 14 shows the 
front and rear panels 
of the R-391/URR 
receiver: 


the only 
differences with 


REMOVE PLATE 
on TRIMMER 
Bou 


FLUTED SOCKET WRENCH 
ANTEHNA JOT 

UNBALANCED 

wHiP PIN) STRAIGMTENERS 


® 


GROUND SET BEFORE APPLYING POWE ole ae 
sh tu 


Rs 


a, 


Cah) 
Ht sus 


respect to the R-390 
model are the front 


KIKOGYQOLE? sand R-390A (bottom). 
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Figure 13: Rear comparison between an R-390 (top) and an 
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covers. 


Subchassis we) une see ore Rie 
Interchangeability rey. 
Among Receivers sues 2 210, 
While i most |P Tite i 

subchassis can be L/ 
directly interchanged ie 
between the R-390/ b Oi 
URR and the R-391/ 


URR receivers and 
some of them (power 
supply, audio and IP), 
after proper checking, 


TUBE PULLERS 
3 PIN TPIN 


can be interchanged 
between the R-390/R- 
391 radios and the R- 
389 undies €8); 
LE iidd 

possible to interchange 


in 
general not 


ue 


any of the subchassis ici d 
between the R-390/R- . 
R391 and the R-390A 
receivers. 

This happens with 
some exceptions that 
require proper circuit 
changes and some related work. 

The only two R-390/R391 subchassis 
that can be adapted for use in an R-390A 
receiveriare: 
¢ The IF subchassis; 
¢ The PTO subchassis. 

Of course, also an IF subchassis or a 
PTO subchassis from an R-390A can be 
modified for use in an R-390 (or in an R- 
391) radio. 

Let’s start talking of the IF subchassis 
interchangeability first: the major obstacle 
is that, while in the R-390 and R-391 
radios the filaments of the IF subchassis 
are partially connected in series (and 
powered by an AC source of 25.2V), the 
IF subchassis of the R-390A has all the 
tube filaments connected in parallel (and 


powered by an AC source of 6.3V). In 
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Figure 14: The Front and Rear panels of the R-391/URR 


figures 15 and 16 the filament circuit of 
the R-390 (R-391) and of the R-390A 
are shown. 
17 shows the required 
modifications for using an R-390 IF 
subchassis into an R-390A (and vice- 
versa); please pay a great attention when 
performing the mods and twice check the 
connections at J512, P117, J517 and 
jd ae 

In figures 18 and 19 the IF subchassis 
used in the R-390 (R-391) and in the R- 
390A receivers are shown. Please notice 
that the two input sockets (J525 and 
J526) and the IF output socket (J512) 
are full-size BNCs in the R-390 (R-391) 
IF subchassis (Figure 18), while they are 
miniature BNCs (J518, J513 and J514 


respectively, not shown in figure 19) in 


Figure 
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Figure 16: Schematic Diagram of the R-390A Filament Circuit 


the R-390A. subchassis between an R-390 (R-391) 
So it’s evident that exchanging the IF and an R-390A, in addition. to the 
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filament circuit modifications shown in 


Figure 17, involves the use of appropriate. 


BNC adapters. 
Just a comment from myself: while 


using a modified R-390 (R-391) IF 


9, normally 


a good solution in many cases 
there is no reason for using a modified R- 
390A IF subchassis into an R-390 (or an 
R-391) except for the unavailability of 


the original item. 


subchassis into an R-390A can represent The, same can_./béw saidiapout 
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Figure 17: Required mods for using an R-390 IF Subchassis into an R-390A and 


vice-versa. 
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Figure 18: The IF Subchassis used in the R-390 and R-391 receivers. 
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Figure 19: The IF Subchassis used in the R-390A receiver. 
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a7 


interchanging the 
PTOs, that remains 
a possible operation, 
however. 

The schematics in 
figures 20 and 21 
show the electrical 
differences in the 
PTO circuits of the 
R-390 (R-391) and 
of the R-390A: 


please notice that in 


25.2V AC, 55 WATTS 


the R-390 (R-391) 
PTO both the plate 


and the screen grid 


Figure 20: Schematic Diagram of the PTO Subchassis used in 
the R-390 and R-391 receivers. 


of the 5749/6BAGW 
tube are fed bya 
common power 
source (+180VDC, 
taken from P715A- 
J115A), while in the 
Ro 7OA AO the. |i 
5749/6BAGW plate | 1; 
and screen grid are 
fed separately (the | lj 
plate from the RF- 
IF B+ line taken from 
J709A-P109A, the 


screen grid from the 


Re ae 


u 


ee ei 


ee ee Se ee eee we 


—— 


Ee 


regulated +150VDC 
line taken from 
J709B-P109B). 

So it is evident 
that, in order to “exchange” the PTOs, 
proper modifications have to be made 
not only to the B+ circuits of the PTO 
tubes, but also to the thermostat circuits 
(25.2 VAC from the R-390A’s OVEN 
switch has to be connected to P715E/F- 
J115E/F of the R-390 (R-391) PTO, the 
25.2 VAC voltage from the R-390 (R- 
391) OVEN Switch must reach J709D/ 
E-P109D/E of the R-390A PTO and 
also GND has to be connected to J709J/ 
K-P109J/K of the R-390A PTO). 
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(bottom figure). 


Figure 22: Detail of the different PTO Subchassis used in the 
R-390 & R-391 receivers (top figure) and in the R-390A 


Please also consider that, while in the 
R-390 (R-391) PTO the output coaxial 
cable terminates with a full-size BNC 
(P723) and the other wiring terminates 
with a multipole male plug (P715), in 
the R-390A PTO the output coaxial cable 
terminates with a miniature BNC (P717) 
and the other wiring with a female 
multipole socket (J709). All these 
differences, that are shown in figure 22, 
and electrical 
modifications (and the use of aconvenient 


BNC adapter) necessary. 
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Figure 22: Detail of the different PTO 
Subchassis used in the R-390 & R-391 
receivers (top figure) and in the R-390A 
(bottom figure). 


There is nothing too complicated, 
however; so the required changes can be 
successfully performed by those who have 
a minimum of practice and skill, obviously 
paying the utmost attention. 

And that’s all for now. In the next part 
of the series we'll talk about the factory 
improvements, modification and changes 
that occurred during production of the 
receivers and about the various U.S. Navy 
mods. 

Thanks for your attention and best 73! 
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The BC-1206 Receiver 
Part 1 


| 


By Joe Long, WA2EJT 
3111 King Street 
Endwell, NY 13760 
wa2ejt59@stny.rr.com 


Introduction 
The BC-1206 is a WWII vintage AM- 
only receiver covering the VLF range of 
200 to 400 kHz. The receiver was 
intended for small aircraft where it could 
be used for communicating with airport 
control towers, for 


electrically and mechanically has more 
in common with low-end consumer 
radios of the period than with equipment 
built to:a military specification. The 
BC-1206 has only two operating controls 
—tuning and volume, making the receiver 
as simple to operate as a table radio. 
An unusual feature of the BC-1206 is 
that it operates with only 28 volts of B+ 
(and 28 volts for filaments) at a current 
of about one amp. Asa result, an aircraft's 


receiving weather 
information, and for 
navigation. The BC- 
1206 is a conventional 
superheterodyne with 
an RF stage, one IF 
stage and, depending 
on the variant, uses 
either five or six tubes. 


The receiver is small, 


lightweight, and 


Figure 1, My BC- 
1206-C: The nine volt 


battery shows just how 


small the receiver is. The RCA jacks are for antenna and external BFO connections. 
I passed connecting wires from the jacks through holes in the front panel that had 
been intended for mounting the receiver on an aircraft instrument panel. 
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28 volt electrical system can supply the 
B+ directly — no dynamotor or vibrator 
based power supply is required. This 
eliminates the maintenance problems 
associated with vibrators and dynamotors 
and increases the reliability of the receiver. 
Eliminating the need for a high voltage 
power supply was a key factor in reducing 
the size and weight of the receiver — the 
dynamotor for an ARC-5 or SCR-274 
Command receiver weighs about two 
pounds and is about 2/3 of the size of the 
BC-1206. 

The BC-1206 uses octal or loctal tubes 
and employs quite conventional circuitry 
except for the audio output stage where 
either a 28D7 or two parallel-connected 
25L6s are used. I have details on the 
28D7 and the audio output circuitry 
below. 

Because of the relatively few signals to 
be heard within its tuning range and its 
lack of a BFO, the BC-1206 is something 
of an orphan and today these receivers 
can be found often with giveaway prices 
at (or under) hamfest tables. I got my 
current BC-1206 at the 2016 Sussex, NJ, 
hamfest for ten dollars. | have owned a 
couple of other BC-1206s over the years 
and they came with similar prices. The 
June 1963 issue of 73 Magazine (the 
annual “Surplus” issue) has an Arrow 
Sales advertisement offering BC-1206s 
(less tubes) at 3 for $5.00 — the BC-1206 
has been “something of an orphan” for a 
long time. 

Note that its lack of a BFO, lack of 
narrow selectivity, and not covering 455 
kHz means that the BC-1206 is of no use 
as a Q5-er, unlike the BC-453 and R-23/ 
ARC-5 Command receivers. 

Ona more positive note, the BC-1206 
really is small, measuring only about 4 x 
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4x7 inches and weighs a little less than 
four pounds. These are important 
considerations for those of us finding 
that we have run out of space for yet more 
equipment or who find that these days, 
an R-390, SP-600, or BC-610 is bigger 
and heavier than we are interested in 
dealing with. 

During the war, BC-1206s were 
typically used for ferrying new aircraft 
between factories, modification centers, 
and military bases. In ferry service the 
receivers were only temporarily installed 
and after delivery they were normally 


removed and used for more ferry flights. 


In ferry service within the U.S., VLF was 
used for receiving instructions from 
airport control towers, often on 278 kHz, 
but transmitting from the airplane was 
done via HF (3105/6210 kHz) using a 
temporary transmitter. With regard to 
navigation, I have information below on 
the “radio-range” system in the U.S. that 
could be used for navigation by aircraft 
equipped only with simple receivers like 
the BC-1206 that have no radio direction 
finding capability. 

There are a number of variants of the 
receiver: the BC-1206—A, —B, —C, -CM, 
-CM2s ands —lD 2 lhe-vatriants are 
functionally interchangeable, but there 
are significant mechanical and electrical 
differences between them. The —C, -CM 
and —CM2 models are very similar to one 
another and were all manufactured by 
Setchell Carlson Inc. I have details on the 
differences between all of the variants in 
a later section. My unit is a BC-1206-C, 
also known as the “MODEL 524” and is 
serial number 17156. The BC-1206 was 
built in large numbers as evidenced by 
the high serial numbers to be found on 
these receivers . I have seen serial numbers 
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higher than 50,000 on —C models and 


over 27,000 on -B models. Today, the 


Setchell Carlson receivers are more 
common than the other variants. 

The —A receivers were built by Detrola 
Radio and Television Corporation, the — 
B models by Warwick Manufacturing 
—D models by 
Electronic Specialty Company. Setchell 
Carlson, Detrola and Warwick all made 


Company, and the 


consumer radios before the war under a 
Warwick 


manufactured radios using the “Clarion” 


variety of brand names. 


brand name. 

Both Setchell Carlson and Electronic 
Specialty Company made light plane 
radio equipment before the war. Setchell 


Carlson made the model 501D receiver 
that tuned from 195 to 605 kHz — it uses 
octal type dry-cell tubes and a 45 volt 
battery for B+ (Reference 1). 


Hy yacal jot or others vs 
of univcommegder 


Figure 2, ‘The Detrola BC. 1206-A: Note 
the distinctive Detrolalogo. The Detrola 
is nearly identical to the Warwick BC- 
1206-B. Both variants usually include 
the front panel warning about not 
without 
permission from the commanding 
officer. 


removing the _ receiver 


9 Electric Radio #394 


Electronic Specialty Co. madea variety 
of pre- WWII receivers and transmitters, 
for example, the “Ranger” receiver and 
the “T'5A” transmitter (Reference 2); both 
battery powered. The company also made 
an AC/DC dual-band VLF/BCB receiver, 
advertised in the February 1947 issue of 
Flying magazine. 

In investigating the BC-1206, the only 
information that I have found on the — 
model is in the BC-1206 manual - 7. O. 
No. 16-40BC 1206-2 (Reference 3). I have 
found no references to or images of the D 
variant via internet searches and have 
seen no surplus ads for the —D. Its rarity 
leads me to believe that rather few were 
made, with major production going to 
the other three companies. I have more 
information on this below. 

It turns out that Dean Gagnon (KK1K) 
has a BC-1206-D (S/N 1235) and was 


Figure 3: Rick Dupree’s (NN2K) 
Warwick Manufacturing Co. model BC- 
1206-B shown in as-received condition; 
Rick has since restored it. The receiver 
is nearly identical to the Detrola BC- 
1206-A. The only clue to the 


manufacturer is the “CWF” on the 

panel, which is the Navy contractor 

code for Warwick Manufacturing Co. 
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BEACON RECEIVES 


C-1206-5 


Figure 4, Dean Gagnon’s (KK1K) Electronic Specialty Company BC-1206-D: Note 
its distinctly un-military appearance. This is the on/y example of a BC-1206-D that 
I have seen in spite of extensive searching. Interestingly, an unknown person 
dropped off this BC-1206-D on Dean’s table at a hamfest - the way zucchini squash 
are dropped off on doorsteps in the middle of the night! 


kind enough to send me a number of 
internal and external photographs of the 
set. The front panel has a distinctly un- 
military appearance and is marked 
“MODEL 111-C, RANGER - RANGE 
RECEIVER.” 

Its “BC-1206-D” ID tag is an adhesive 
type press-on label. 

BC-1206s were installed permanently 
in some P-47s and P-51s (and other 
aircraft) and served overseas. How the 
receivers were used in combat zones is 
unclear but would have involved 
navigation. Some —A and —B receivers 
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had the following message silk screened 
on their front panels: 

“NOT TO BE REMOVED BY 
FERRY PILOT OR OTHERS 
EXCEPT UPON INSTRUCTION OF 
UNIT COMMANDER.” 

The R76 AN/ARR-13 

The- B@-1206"was not usable in 
airplanes with 6 or 12 volt electrical 
systems but a similar unit, the Setchell- 
Carlson “Model 512 Range Receiver,” 
was available that could be used in aircraft 
with those lower voltage systems. The 
Model 512 


carried the military 
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designation R76 AN/ARR-13. As per 


the ARR-13 manual, the receiver required 


connection to an external source of B+ in 
the range of “200 to 265 volts at 13 mA” 
while the filaments were supplied directly 
from the aircraft electrical system. The 
ARR-13 has a push-pull switch that pre- 
selects a frequency that is generally set up 
for 278 kHz, a feature that the BC-1206 
lacks. 

The ARR-13 uses five loctal tubes; to 
switch from 12 to 6 volt electrical systems 
requires exchanging the 12 volt tubes in 
the receiver for their 6 volt equivalents. 
This is the only equipment that I am 
aware of where a voltage change is handled 
in this way. 

The ARR-13 was used in the army 
Stinson L-5 “Sentinel” liaison airplane, 
but only when the RCA AVR-20, AVT- 
112A, and AVT-126 (Reference 4 ) 
equipment was installed, because the 
AVT-126 power supply was used to 
supply the B+ required by the ARR-13. 
In 1944, 3,850 ARR-13s were procured, 
one for each L-5, leaving a few hundred 
spare sets. (3,590 L-5s were made up to 
1945.) 

Navigating via the BC-1206 

In ferry service, navigation using a BC- 
1206 receiver required using the Low 
Frequency Radio Range system (LFR) 
also known as “Four-Course” or “A-N 
ranges”. This system had been developed 
in the twenties and thirties and was well 
established by WWII. The “Range” was 
a series of beacons covering the U.S. that 
can be thought of as “highways in the 
sky.” A pilot using this system would fly 
from one LER beacon to the next until 
reaching his/her destination. Navigating 
using this system did not require any 
special RDF equipment in the airplane — 
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an ordinary receiver like the BC-1206 
was all that was needed. 

“Four-Course” refers to the fact that 
each beacon generated navigation signals 


that were usable from four different 


directions, making it possible for an 
aircraft to use any one of the four to 
navigate toward the beacon. The beacons 
transmitted Morse letters “A” and “N” 
that the pilot monitored, but when on- 
course to a beacon and on one of the 
equisignal (“equi-signal”) zones the pilot 
would hear these two letters combined, 
forming a continuous tone in the headset 
(reference 5). Veering to the right or left 
of the equisignal zone would result in an 
“A” or “N” being heard. Phase-out of the 
four-course radio ranges began in 1952 
and they were gone by 1974. 
“Non-directional beacons” (“NDB”) 
were contemporary with the four-course 
systems but some of these beacons remain 
in use to this day. “Non-Directional” 
they 
omnidirectional pattern — there is no 


means. that transmit an 
“beam”. These non-directional beacons 
require RDF equipment in the airplane 
and as a result, the BC-1206 could not be 
used to navigate using them. 

NDBs 
continuously transmit two or three letter 
Morse characters - “CAT” (254 kHz) is 
at Chatham, NJ, “OT? (G32) kz) ee 
Thunder Bay, ONT. The characters are 
sent slowly enough that the pilot does 


For identification, the 


not actually need to be proficient at 
copying CW. The earlier four-course 
ranges used the same CW identification 
method - “VH” (359 kHz) was at Las 
Vegas and “LAX” (332 kHz) was at Los 
Angeles. For these beacons, the “A-N” 
signal was interrupted periodically while 
the call letters were sent. 
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Today, the non- 
directional aircraft 
beacons are about the 
only signals to be heard 
in the tuning range of 
the BC-1206 and they 
are gradually being 
deactivated, leaving ever 
fewer stations to. be 
heard. The Sept-Oct 
2021 issue of “The 
Lowdown’ (reference 6) 
announced the 
shutdown of 27 more 
Canadian beacons as of 
08-12-2021. 

Hardware 
~ The BC-1206 chassis 
and cabinet are made 
from thin gauge sheet 
steel, but because of the 
receiver's small size the 
use of steel rather than 
aluminum does not 
result in much of a 


weight penalty. The front panel 
and chassis are spot-welded 
together and form an integral unit. 
The case slides into place from the 
rear and can be a tight fit. After a 
couple of sessions of removing and 
reinstalling the case I used beeswax 
to lubricate the tight-fitting 


surfaces. 


Figure 6, Top view of Rick Dupree’s 
(NN2K) BC-1206-B: This model 
uses a pair of 25L6s. Note that the 
IF transformers are smaller than 
those in my receiver; the can sitting 
at an angle is an audio impedance 
matching choke. The output 
transformer and oscillator coil are 


under the chassis. 
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Figure 5, Top of chassis view of my BC-1206-C: Amazingly, 
some of the BC-1206 variants manage to fit a sixth tube 
into this space instead of the five tubes used in mine. 
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The BC-1206 was designed to be 
mounted ina standard 3 1/8 inch aircraft 
instrument panel cut-out and has four 
tapped (8-32) holes in its front panel for 
this purpose. There is a warning in the 
manual (I have details on the manual 
below) that “Jn radio Receiver BC-1206- 
D the upper left-hand screw must not extend 
more than 3/16 inch into panel."! have 
not seen an example where a BC-1206 
was actually mounted in an instrument 
panel. 

The mechanical and electrical quality 
level in these receivers resembles that 
used in pre-war table radios and anyone 
who has worked on 5 tube AC/DC sets 
would be right at home working on the 
BC-1206 (and would be in less danger.) 
The BC-1206 tube sockets are plastic, 
and the paper capacitors, tuning capacitor 
and IF transformers are the same quality 


as the components used in consumer 


— —— 


Figure 7, The under-chassis wiring in my BC-1206-C: it looks about the same as a five tube 


radios of the 1930s. 

The paper capacitors are rated at 200 
or 400 volts; a benefit of 28 volt B+ is the 
lowered stress on the capacitors. I have 
not had to replace any of them in my 
receiver. 

In the —C variants, the main tuning 
control uses a reduction drive — about 
2% turns are required to cover the tuning 
range but in the —A, —B, and -D models 
the tuning knob and pointer are 
connected directly to the tuning capacitor. 
The dial calibration marks vary from 10 
to 40 kHz intervals depending in the 
portion of the band and the variant. The 
—D model has a mark on the dial for the 
278 kHz control tower frequency. 

The antenna socket is a non-standard 
type and the required plug is usually 
missing from the set. Likewise, the power 
connection is non-standard - there is no 
power socket or plug. Instead two wires 


AC/DC broadcast receiver and is open enough to make it easy to work on. All of the 
components are original — this is how it looked leaving the factory. 
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extend from the rear of the case - a 
ground lead that is to be bonded to the 
metal structure of the aircraft, and a 
power lead that is to be “... connected to 
the fused positive side of the aircraft battery.” 
The-—A sets have a distinctive “Detrola” 
logo that identifies the manufacturer. 
The —C models were all made by Setchell 
Carlson as indicated on the front panel. 
The —B sets are marked with “CWE” 
together with contract information. 
“CWF” is the Navy’s prefix designation 
for the contractor — in this case Warwick 
Manufacturing. The “CWF” on the front 
panel is the only clue that the receiver 
was made by Warwick — under a Navy 
contract. 
~ The —D model carries no indication of 
the identity of the manufacturer, but the 
manual has a parts list for the receiver 
components that is labeled “Electronic 
Specialty Part Number’; this led to me 
identifying the manufacturer as 
Electronic Specialty Company and to 
finding all of the other aircraft radio 
equipment they manufactured. Electronic 
Specialty Company also has a Navy 
contractor designation - “CAJZ” - but 
the BC-1206-D was not built under a 


Navy contract. 


Setchell Carlson and Detrola also had 
Navy designators - “CCD” for Setchell 
Carlson and, “CDT” for Dettola, but 
neither company appears to have made 
BC-1206s under Navy contracts. 


References for Part 1: 

1. Setchell Carlson ad - Radio Retailing 
magazine, March 1941, page 49 

2, Electronic Specialty Company ad - 
Flying magazine, Sept 1941, page 81 

3. Phis' manuals (1 OwNO:. 16+ 
40BC1206-2), is available from Robert 
Downs. [See ER Classifieds. | 

4, See my articles on the RCA AVR- 
120 and AVT-112A in March and 
December 2019 issues of Electric Radio. 

5. A WWII Defense Department 
training film - Air Navigation — Radio 
Aids is available on YouTube.com that 
shows the four course system in operation 
and how to use it. A YouTube search for 
“Radio Aids” will find it. 

6. The Lowdown is a publication of 
the Longwave Club of America, 
www.lwea.org. 

[Editor's Note: Part 2 will run next 
time in ER #395!} 


Cap, I can’t raise 
the radioman... 
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He’s busy reading 
the new ER! 
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The Third Annual Hammarlund Radio Hullabaloo 

The 2022 Hammarlund Radio Hullabaloo special event station will be operated by 
the High Appalachian Mountain Amateur Radio Society (HAMARS) on November 
17-18, 2022. The birthday of Oscar Hammarlund was November 19, 1861. The 
Hammarlund radio factory was located in Mars Hill, NC, from 1951 to 1973. 
HAMARS is located in Madison County, NC. So crank up your Hammarlund radios _ 
and make contact with us. Contacts by other radios are, of course, also welcome. 
HAMARS will be operating from 1200 UTC on November 17 until 2359 UTC on 
November 18. Special commemorative QSL will be offered. See web site listed below 
for more details of frequencies of operation and QSL information. 

In addition to HF frequencies and modes, we will periodically be calling on the 
Mount Mitchell repeater (145.190), the highest repeater east of the Mississippi River. 

See our web site (HAMMARS.Club) for more information on the Hammarlund 
Hullabaloo. 

Thanks and 73, 

Jerry, N4KJ 

Secretary, HAMARS 
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VINTAGE NET. S 


AM Carrier Net: Sunday Mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP, ae Format 

Antique Wireless Association AM Net: Sunday 1600 during EST, 3835 ke; Sunday 1800 during DST, 3835. QSX Joe, 
W3GMS 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ Sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M Winter Nights, 
40 Summer Nights, 20 and 30 Meters Day, Informal Nightly Net about 0200-0400Z 

California Vintage SSB Net: Sun. Mornings @8AM PST on 3860+ 

Colorado Morning Net: Informal AMers on 3875 ke Daily, Mornings Only at 6:00 AM MT QSX K@OJ. Also 
try Sunday morning at 6:00AM MT on 3885. 

Collins Collectors Association Nets: Sunday 14.263 Mc @ 2000Z. SSB nets Tue.& Fri. 3775 kHz, 8:30 - 10:00 PM CT. 
Fridays 3895 kHz PM PT. The CCA First-Wednesday AM Night: check + 3880 kHz at 6 - 8 PM in the East, 7 PM Central 
8 PM Mountain and Pacific Time Zones 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9DCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. Nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 
3895 kc +QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 kc @ 0800 AM, ET on Sun. QSX Steve, W8TOW 

Eastern AM Swap Net: Thu. Evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 ke, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. 
Fort Wayne Area 6-Meter AM Net: Meets nightly @ 8 PM Local ET 50.580 Mc. Modes: Tues: SSB, Wed. FM, Thurs, AM. 
Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don 

K6HQI Memorial 20 Meter Net: Now meeting Only Wed, 5PM PT, 14.330 Mc. Listen for Clark (KE7TRP in AZ) and 
KB3RHR in PA. Many newer AM’ers have found this net! 

Vintage Radio Brass Pounders Net: Saturdays @? AM ET on 7092 ke. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. Mornings 7:30 AM, CT, on 3885 kc. Only AM checkins. Swap/sale, hamfest info, tech info. 
QSX John, K9KEU. For info email N)CQX@hotmail.com 

Mighty Elmac Net: Wed. @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 kc. QSX: Rex WA6GYC 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 ke. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 ke + QRM. Net Control Operator Rotates. 
Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tuesday Evening Swap and Fellowship Net, 3885 @7:30 ET/6:30 CT, time varies depending on 
propagation and amount of daylight, QSX Sam (KF4TXQ). Morning Coffee Club Net, 3885 @7:30 ET, 6:30 CT 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AA6DD) 

Swan: User’s Net Sun 2100z 14.293Mc +QRM. Op Rotates: Bill (W4WHW), Jay (WBOMWL), Duncan (WDS5IKY), 
Jack (KGSGP), Steve (W4ASM). Tech Nets: Wed 1700ET 14.293Mc. Op Jack (KGSGP) Sat 1400ET, 7.235Mc. Op 


“Stu (K4BOV), Bill (W4W4W 
Texoma Trader’s Net: Sat. Morning 8:00AM CT 3890 kc, AM & Vintage Equip. Swap Net 


Vintage Radio Brass Pounders Net: Saturdays @9 AM ET 0n 7092 kc. QSX op Gary (W8KM) or Carl (W2IQK) 
Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. Net Control Rotates, QSX Lynn (K5LYN), Andy 
(WB@SNBF) or Al (W8UT), Roger (KD7HH), and Mike (N6CMY) 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early Check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q), George (WA6HCX), Sharon (K6IRD), Steve (KF6SYD), Vic (K6IC) 

Westcoast Military Radio Collectors Net: Sat. 6:00PM PT, 3985 kc + QRM. QSX Dennis, KD6TKX. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 

Wireless Set No. 19 Net: Second Sun. 7270 ke (+25 Kc) @ 1800Z. Alternate 3760 kc, +25 kc. QSX Dave (VA3ORP) 
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Collins KWS-1 Service Bulletin #7 


By Kevin P. Levonius, WAOJKN 
wa6jkn@yahoo.com 


Purpose 

This change will eliminate the well 
known parasitic and adjacent frequency 
artifacts observed on the 80 meter band 
during alignment procedures that have 
plagued the Collins KWS-1 since its first 
production in 1955. 

Summary Findings 

A 250 kHz coax-line layout problem 
causes RFI feedback (3-4 MHz) that 
disrupts the 250 kHz signal driving the 
first mixer. The disturbance is caused by 
electrical coupling of RFI due to the 
placement of the coax lines that travel 
between the 250 kHz crystal oscillator, 
the Carrier Level potentiometer, Emission 
switch, and the output of the 250 kHz 
mechanical filter. The magnitude and 
effects of RFI feedback is dependent on 
SWR, type of antenna system used, and 
the proximity of the KWS-1. 

Failure Analysis Observation 
The offending electrical coupling acts 


like an antenna and receiver that mixes 
RFI signals with the 250 kHz carrier 
signal, especially at lower carrier settings 
used on CW, AM, and during tune-up. 
SSB is unaffected because the carrier 
signal path is electrically opened and one 
side of the mechanical filter’s output 
signal is grounded by the Emission switch 
through a 1000 pF capacitor. RFI 
feedback is caused by coupling 
capacitance, mutual inductance, and 
weak shielding of the 250 kHz coax lines" 
mounted next to other wires, cables, and 
switches. The Emission switch does not 
make a good RF band switch for the 250 — 
kHz carrier signal, but works OK for | 
switching 120 VAC, Interlock, PTT, CW 
Key, ALC, and grounds for SBB, AM, 
and calibration circuits. The 250 kHz 
coax lines travel along parallel paths 
mounted on top of other wires and cables 
that are bound together with lacing string. 
In the KWS-1, the slightest disturbance 
caused by electrical coupling will disrupt 
the carrier signal and cause parasitic and 
adjacent frequency artifacts, resulting in 
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Collins KWS-1 Service Bulletin #7 
Kevin P. Levonius. WA6JKN 
Figure 1 


MECHANICAL FILTER 
FLIO! 


Note: Installthe new coaxlines as shown on 
Figure 1 and use “point-to-point” connections to 
shortenthe length of coax used. Avoid placing 
the 250 kHz coax ines alongside (parallel) other 

cables as much as possible. 


Figure 1: KWS-1 New Coax Installation 


El ic Radio #394 
30 ectric Radio 


November/December 2022 


random spikes of excessive plate current 
that may blow the high voltage fuse during 
tune-up. 
Resolution and Modification Steps 
(With Reference to Figure 1) 

Disconnect every 250 kHz coax line 
(both center conductor and shield) by 
unsoldering them at the locations 
identified by the bold “X” in figure 1. 
Once all the 250 kHz coax lines are 
disconnected, cover the ends with shrink 
tubing to prevent them from coming in 
contact with other circuits. No need to 
remove any of the old coax lines from the 
chassis. 

Install the new coax lines as shown on 
figure 1 and use point-to-point 
connections to shorten the length of coax 
used. To significantly reduce RFI 
coupling, you must avoid placing the 
250 kHz coax lines alongside (parallel) 
other cables as much as possible. Make 
sure all coax-to-chassis ground terminals 
are clean. It’s OK to cross over existing 
wires and cables with the new coax while 
making your point-to-point connections. 
The type of coax used for this 
modification should be no less than RG- 
178 and RG-174 specifications. 

Carrier Level Position on SSB 

The Carrier Level position must be 
turned all the way CCW to zero when 
operating SSB. This will ensure that a 
signal ground is placed on one side of the 
250 kHz mechanical filter's output 
through a series 1000 pF capacitor. Doing 
this will prevent the 250 kHz crystal 
oscillator from inserting a carrier signal 
into the first mixer during SSB operation. 
The Carrier Level position and its use on 
AM, CW, and CAL remains the same. 

If you want to preserve original 
functionality of the Emission switch to 
provide a redundant signal ground and 
unnecessarily opening the 250 kHz signal 
path to the mechanical filter, please 
consider adding a SPDT relay mounted 
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close to the Carrier Level potentiometer 
terminals. You can energize the SPDT 
relay by tapping off the 6 VAC panel 
lamp power and switching it through the 
original Emission switch wafer terminals 
located on the front panel. However, 
maintaining this functionality using a 
SPDT relay is not necessary and not 
tested. 

Once the modification steps are 
complete, it is recommended that you 
follow the excellent Collins KWS-1 Care 
and Feeding document along with the 
Collins KWS-1 manual and perform the 
alignment procedure to bring the drive 
levels back to specification. Please note; 
ignore any reference to detuning L207 to 
eliminate parasitic signals across the 80 
meter band as this modification fixes that 
problem and makes it unnecessary. 
Therefore, adjust L207 for peak signal as 
designed. 

Benefits of this Modification 
¢ Full power output at 800 watts if all 
other circuits are working as designed, 
¢ Allows adjustment of L207 for peak 
signal (no detuning necessary), 
¢Improves Carrier Level 
performance 
e Eliminates random spikes of excessive 
plate current and blowing the fuse during 
tune-up, 
¢ Improved Carrier Level potentiometer 
stability. 
Output signal quality is improved at all 
carrier levels (0-10) on the spectrum scope 


for SSB, AM and CW operations. 


drive 


[Editor’s Note: Collins originally 
issued six KWS-1 Service Bulletins, so 
this article describes an important 
change that should have been noticed by 
Collins. | 
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The CV-1982 SSB Adapter, Mr. Leonard Kahn and 
the Kahn Research Laboratories 
(A Correction and Update to Part 4 of my R-390A Series) 


By Paolo Viappiani 
Via Magenta 32 
54033 Carrara, Italy 
pviappiani@tin.it 


After part 4 of my series R-390A 
Curiosities appeared in ER', Editor Ray 
(NODMS) received an e-mail from Bob 
Krassa (AC@JL)?, who wrote: 

“In Part 4 of Paolo’s excellent series on 
the R-390A he mentions the CV-1982 
SSB adapter as being produced by a 
Pakistani company. This is incorrect. 
The CV-1982 was actually a product of 
one of Leonard Kahn’s companies, Kahn 
Research Laboratories, Inc. The Pakistani 
company’s name is spelled Khan. 

“This misunderstanding is pretty well 
covered in the Antique Radio Forums at: 
https://www.antiqueradios.com/forums. 

“This error is of course inconsequential 
as such but it may have the benefit of 
leading to more knowledge of Leonard 
Kahn, perhaps even an article in ER. He 
was a brilliant, energetic inventor, the 


proponent of broadcast AM using the 


upper and lower — sidebands 
independently. The CV-1982 used his 
sideband concepts. He wound up in 
patent litigation, which may have led 
him to create the www.wrathofkahn.org 
web site, now defunct.” 

Bob is quite right, I have unfortunately 
been misled by what appears on the 
Internet...as the guy said, “I saw it on the 
Internet so it must be true!” 

Thanks to Bob’s clarifications I started 
new and deeper research and finally 
discovered the truth. | 

The Khan and the Kahn Research 

Laboratories 

They are two different companies: the 
Khan Research Labs was in Pakistan, 
while the Kahn Research Laboratories 
was located in Freeport, NY. 

The Khan Research Laboratories was 
(and probably it still is) a multi-program 
national research institute and national 
laboratory site primarily dedicated to 
uranium enrichment, super computing 
and fluid mechanics. It is managed by the 
Ministry of Energy for the Government 


LABORATORIES 
Subsidiary of Electrospace Corp. 


KAHN 
RESEARCH 


Figure A: The Logo of the Old Kahn Communications, Inc. 
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of Pakistan. The laboratory is located in 
Kahuta, a short distance northeast of 
Rawalpindi, Punjab, Pakistan. It was 
- directed by Abdul Qadeer Khan (1936- 
2021), a mechanical engineer who is 
mainly known for being the father of the 
first Pakistani atomic bomb. 

Leonard Kahn 

Leonard Kahn (1926-2012) was the 
CEO of Kahn Communications, Inc. 
(formerly a subsidiary of Electrospace 
Corp., see the logo in figure A, was a 
brilliant engineer who was well known 
for the development of an AM stereo 
system and later for a compatible AM 
digital system known as CAM-D. 

A 1984 picture of Mr. Leonard Kahn 
appears in figure B (Leonard Kahn is in 
white at left); it was taken from the 
RadioWorld website’. 

Colleagues said he was a man of many 
layers wrapped into one body of genius, 
they remembered his legal attempt to 
block Motorola from using its C-CQUAM 
system in the United States (in the 1980s), 
saying C-QUAM violated FCC emission 
bandwidth specifications, and his later 
bitter lawsuits against iBiquity Digital 
Corp. 

In the 1960 edition of the National 
Association of Broadcasters Engineering 
Handbook, Leonard’s 
compatible single-sideband operation for 
AM broadcasting appeared. In that paper 
you can still find real explanations of 
system operation and, most importantly, 
the mathematics of how it all worked. 

Kahn held many key patents in HF 
transmission and worked on shortwave 
and single-sideband transmission for 
RCA Labs early in his career, he was one 
of the “legends of broadcasting” because 
of his contributions, including his work 
with Envelope Elimination and 


Restoration (EER) that eliminated and 
Electric Radio #394 


paper on 


Figure B: Mr. Leonard Kahn (dressed in 


white) shown in one of his laboratories. 


then restored the carrier in a linear 
modulation system. It allowed for the use 
of a Class-C amplifier to be used in a 
more-or-less linear mode, which saved 
power and reduced electrical costs. 

Kahn Research Laboratories proposed 
the concept of AM stereo in 1958 and 
1959, according to earlier Radio World 
coverage. About that same time, Philco 
Corp. and Radio Corporation of America 
proposed competing systems. However, 
the FCC stalled on a rule making 
procedure, citing a lack of interest in AM 
stereo at the time. 

The FCC originally picked the 
Magnavox AM stereo system as the U.S. 
standard in April 1980; however, many 
in the industry protested, calling the 
commission’s research and decision- 
making process incomplete and partially 
flawed. So, the agency backtracked and 


decided to let market forces determine 
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the winner. 

Only by 1993 it became clear there 
needed to be one AM stereo standard in 
the United States; other countries began 


adopting Motorola’s C-QUAM, and 
that’s what the FCC chose. At the time, 
of the 660 radio stations using AM stereo, 
591 were using Motorola’s system, while 


FEATURES 
> All Electronic AFC * Dual Meter Tuning * Sub-Carrier Diversity 


Uses Nuvistors and Transistors only « Carrier Loss Protection 


« Meets Military Environmental Specs 


DESCRIPTION 


Kahn Research Laboratories’ Converter, Single-Sideband 
CV 1982,/TSC-26, is specifically designed to convert conven- 
tional AM receivers to single-sideband operation and it brings 
to the HF communications field several basic improvements in 
high performance receiver design. 


The Converter uses Nuvistors and Transistors only and includes 
an all-electronic AFC with an improved correction speed of 50 
cycles per second per second, This system eliminates the basic 
problems encountered in most AFC systems =- error caused by 
drift of the discriminator — and it works on the principle of 
comparing two frequencies of nearly equal amplitude. In other 
words, the received carrier is directly compared with a local 
carrier reference generated by o stable crystal oscillator. 


Also included in this Converter Is circuitry which allows the use 
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of a sub-carrier, as well as the main carrier, for AFC purposes 
The sub-carrier should be set to 3.0175 ke and when it is 
greater in amplitude than the main carrier, it automatically 
takes control of the APC system. Thus, 3 frequency diversit; 
effect provides superior AFC performance. Since a failure in the 
AFC necessitates retuning and is the source of many outeges 
this diversity AFC offers a most important operational advan 
tage. An added feature is dual carrier level meters whict 
enable rapid tuning of multi-channel tone signals. 


Another important feature is carrier loss protection. During 
severe fades of both main and sub-carrier, a mew type ¢ 
memory device maintains precise tuning until carrier is re 
stored. Thus, the converter preserves the best qualities of : 
conventional reactance tube and motor-tuned system whik 
eliminating the familiar disadvantages of motors with their at 
tendant mechanical problems and complex temperature 
controlled crystal discriminators. 


KAHN RESEARCH LABORATORIES, INC. 


81 SOUTH BERGEN PLACE, FREEPORT, N.Y. + 


FReeport 9-8800 
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Figure C: CV-1982/TSC-26 Ss 
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it seems that fewer than 20 were using minimize distortion of selective fading 
Kahn’s system. and the “CAM-D” that was an in-band, 

Other Leonard Kahndevelopmentsare — on-channel technology for AM digital 
the so-called “Powerside,” a system to radio. 


Specifications For 


CONVERTER, SINGLE-SIDEBAND 


CV 1982/TSC-26 


Spee FOOIOOIIEY Ge ow iin wlan ole ne baa BOS Ue fia ba Salads 455-500 KC 


AFC Correction Accuracy .............65 cveveeveererese COVrects +500 cycles per second error to +2 cycles per 
second, corrects + 1000 cycles per second error to +4 
cycles per second. 


Environmental 
Ternperature Range ........ sc Waiete a ate picketed reve OF-40°C 
Moisture Resistance ....... Mevuat Een & aeaile pRareeie Meets five continuous 48 hour cycles of MIL-STD-170 
PE POVAI MIE een chee Pe fats ate Ge ae ae elnte G2 Oe res ate ll eee 15,000 feet 
CAPTIGt OCBONION eich d =< od age sna oers ss et sac wanes Local carrier operation 
IE RETIRE Bers bait oda cose bd rds neues tr landent Upper or lower sideband but not simultaneously. 
AFC Response Speed .........0. 50. cece ccs teeenere 50 cycles per second per second 
AFC Capture Range ........0.ccccerecenteveneeeenente +25 cycles per second minimum 
PGS OLGOTION picasso 's v5 cece cesnsnrdes er eteeniens 150 cycles per second, ~3000 cycles per second + 1 db 
Audio Output Level .........-..4. Pattee ses stoi eb eas 0 dbm 
Harmonic Distortion ............e0ereeneeeee Peers ane Less than 3% 
intermodulation Distortion ........6.. 6.625. c eee ence ee Greater than —30 db 
Hamiand MouG occ cca code cence ccpine dein eoeunnan ur 40 db relative to rated output level 
LF, Input Level... 2... .cnececc rece seewees i hall De arate 30 MV maximum @ 50 ohms 
Input Power Required ........... 066. cece cree erences 35 watts maximum, 105-120V, 50-60 cycles per second. 
Carrier Suppression 2.0.0.4... ccc reece eee ren eeres wee. 20 Ob 
SP cena tll Seow rev daves twa eesx wee Avena > 57 Hx 197 Wx 18%" D 
WR ee rica vg teres seed ee een biadneinese eens 25 tbs. 


KAHN 


RESEARCH 
| LABORATORIES 


AL SEP OTA TLE 


onverter/Adapter Leaflet 
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However, his legal dealings against 
other companies (mainly iBiquity and 
Clear Channel) had him mired in court 
for years beginning in 2006; Kahn touted 
his “CAM-D” as a major improvement 
over other digital AM system, claiming 
his system did not increase adjacent or 
co-channel interference. 

Most authors say that many things in 
communications can be attributed to 
Kahn, from low-power digital devices to 
the way that HD Radio in the United 
States and Digital Radio Mondiale 
technology in Europe is used on AM*. 

Kahn Communications, Inc. produced 
the CV-19827)1SC-26. SSB. Receiver 
Adapter (a leaflet describing that unit 
appears in figure C, while the service 


LS i ESS 


Figure D: A transmitter (probably a 
prototype) that was produced by Kahn 


Communications, Inc. 
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manual can be downloaded from the 
BAMA website.® Also produced was a 
stereo adapter for broadcast stations and 
some prototype transmitters that were 
supplied to the U.S. Military. 

In figure D (taken from the Antique 
Radios website®) a transmitter is 
represented, probably a prototype by 
Kahn Communications, Inc. 

Leonard Kahn was a Fellow of the 
IEEE and of RCA. He received the RCA’s 
Armstrong Medal (1980) and was the 
initial recipient of the RCA’s Jack Poppele 
Broadcast Award (1989). Some of his 
many writings were available on his 
website’, unfortunately now 
discontinued. 

Conclusions 

Hoping to have contributed in some 
way to restoring historical truth, | 
apologize to ER readers and thank Bob 
Krassa (AC@JL) for his attention. 

rot 
References: 

1. ER #392/July-August 2022, Page 
Tae 

2... Bob. Krassa, ACQ@) Ise, 
bob@krassa.com. Many thanks Bob also 
for your positive feedback! 

of Look at hetps:// 
www.radioworld.com/columns-and- 
views/kahn-helped-young-engineers 

4. Look at the article by Randy J. Stine 
of Sept. 6, 2012 “atc erases 
www.radioworld.com/news-and- 
business/leonard-kahn-was-an-am- 
advocate 

5. https://bama.edebris.com/manuals/ 
kahn/RSSB-62-1B 

6. Look ats hetps:// 
www.antiqueradios.com/forums/ 
viewtopic. php?f=5 &t=320423 

7. The’ site address: was: * Man) 
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The Hallicrafters Model S-107 
5-Band Communications Receiver 


By David W. Ishmael, WAGVVL 
2222 Sycamore Avenue 
Tustin CA 92780 


daveishmael@cox.net 


The Hallicrafters Model S-107 is a 
five-band communications receiver was 
a relatively low cost receiver covering the 
frequency range of 540 kHz to 54.5 
MHz considerable 
improvement over the truly entry level 
Model S-38E. It’s really a 4-band receiver 
with the 5th band covering 6M, 48 to 
54.5 MHz. There is no coverage from 31 
to 48 MHz. The S-107 was available 
from late 59 (“sneak-preview” in the 
February and June’59 QST with no price, 
but the first priced ad was in the October 
1959 QST into 1962 and initially sold 


ANG Ue WAS... 2 


for ooo. Lctoueral Gounod) It 
replaced the Hallicrafters Model S-53A, 
and in truth was a repackaged S-53A, as 
the chassis’ are near-identical. Like the S- 
53A, it has a self-contained speaker (5° 
round in the S-53A, 4" x 6" in the S- 
107). It has a large 8" slide-rule dial with 
a 0-100 bandspread tuning scale. Unlike 
the S-53A, the S-107 has a gear-driven 
main-tuning capacitor in addition to its 
dial cord driven slide-rule dial, and as a 
result the tuning is much more precise. 
The cabinet is a stylish 13-3/8"W x 7°H 
Xro-~/o LW tthe Same, size as later 
Hallicrafters SX-140 receiver and R-48 
speaker) and weighs in at about 18 
pounds. It is a “conventional” 8-tube 


design: 6BA6 mixer V1, 6BA6 IF 
amplifiers, V2 and V3, 6H6 ANL/ 
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My Hallicrafters S-107 Mark 1: This photo was taken January 2022 after I had 
“repaired” the main-tuning dial cord. Note the new larger 1-1/2" dia. x 5/8" Penn 
Elcom rubber mounting feet. The front panel and cabinet were rubbed out with 
several applications of Meguiar’s Car Cleaner/Wax. 
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detector V4, 6C4 oscillator V5, 6SC7 
audio amplifier/BFO V6, GKGGT audio 


output V7, and a 5Y3GT rectifier, v8. 


There is no RF stage or CW pitch control. 
The IF frequency is 455 kHz. 

In its relatively short life, there were 
three versions of the S-107 produced: the 
original S-107 followed by the Mark 1 
and Mark 2. Tube changes in the various 
models include V6, 6SC7 to 12AX7; V4, 
6HG6 to 6AL5; and V7, GK6GT to GAQS. 
The S-107 and S-107 Mark 1 have a tone 
switch on the front panel, old type 
headphone jacks (tip jacks) on the rear 
panel, and an RCA phono jack input on 
the rear panel. The S-107 Mark 2 has a % 
inch headphone jack on the front panel 
and no tone switch. It also has an audio 
output RCA jack on the rear panel. 

My S-107 is a Mark 1 (12AX7, 6AL5, 
and 6K6GT) and was purchased June 
2001 via eBay for $107.50 + $12.46 S/ 
H. Remembering the S-107’s late °59 
availability, its major date codes suggest 
this was built in very early 1959? Yet, it’s 
a Mark 1? It was in original, pristine 
condition. The front panel controls are 
as follows: 
¢ Tuning 
e Bandspread 
e Standby/Receive (toggle) 
¢ Band Selector 
¢ CW/AM (toggle) 
¢ Sensitivity 
¢ Noise Limiter Off (toggle) 
¢ Volume/Off 
¢ Tone High/Low (toggle) 

My first exposure to the Hallicrafters 
S-107 was during Palm Springs High 
School in 1960. I was initially interested 
in the S-53A through ads in QST, and 
actually wrote Hallicrafters a letter 
inquiring about the S-53A. Their answer 
indicated that the S-53A had been 


réplaced’ with the “S-107. Pnever 
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purchased either. 

My S-107 can best be described as a 
“collectible,” “nostalgic- 
collectible,” in-line with my Allied Radio 
Knight Kit Ocean Hopper, Heathkit DX- 
20, and Hammarlund HQ-100AC. Over 
the years, I have occasionally cleaned the 
bandswitch contacts and powered it up, 
but it remained in its “as-purchased” 
condition. In December 2021 I was 


CVieEN gia 


performing listening tests with my 
Hallicrafters SX-140 on the local 80M 
3870 kHz AM AMI net. I thought it 
would be an interesting experiment to 
see how well the S-107 did against the 
SX-140. So, on a Wednesday evening I 
connected the S-107 to the antenna, and 
started tuning it. Oooopsy! It felt like the | 
dial cord for the main tuning broke-- 
dirty word! It wasn’t until late January 
2022 that I finally removed the S-107 
from its cabinet. The dial cord wasn’t 
broken, it was just beyond “limp” - no 
tension at all, and in addition, the E-clip 
for the main-tuning shaft was missing! I 
looked at photos I had taken April 2007 
and it was there. January 2022, I went to 
Ace Hardware) and) (ag@echaed 
replacement E-clips ($0.37 each) for both 
the main tuning and bandspread shafts 
and installed them. In looking at the dial 
cord, there was no apparent reason why 
it was so limp. Everything looked OK 
and it was correctly strung. I had a spool 
of GC Electronics 0.040" diameter nylon 
cord (P/N 74-25), but after several hours 
of “thinking about it” I untied the original 
dial cord at the spring and re-tied it, 
increasing the tension. After tying several 
knots, I used a dab of Elmer’s white glue 
to cement it in place. I also added just a 
dab of machine oil to the gear train on 
the main-tuning capacitor. The missing 
E-clip eventually turned up on the 


workbench several days later! Another 
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mystery - the four 6-32 x 4” screws that 
secured the brackets for the main-tuning 
and bandspread shafts on the front of the 
chassis were missing. I had never removed 
the S-107’s front panel, so this was done 
by a previous owner. I verified they were 
missing in that same April 2007 photo. 
They were replaced with 6-32 x A” 
binder-head screws. 

After the knobs were removed, the 
front panel was rubbed out with several 
applications of Meguiar's Car Cleaner/ 
Wax. The bottom track for the 
bandspread pointer was slightly corroded, 
which caused erratic operation of the 
bandspread, so I polished both tracks, 
front and back, for the bandspread and 
main-tuning pointers with fine steel wool, 
and it made a HUGE difference! A 
previous owner had installed an 
additional bracket and pulley to add 
tension to the bandspread’s dial cord, 
and I left it that way. I reassembled the 


front of the receiver using new knurled 
nuts for the toggle switches, cleaned the 
bandswitch contacts with DeoxIT D5 
and Q-tips and cleaned both the 
Sensitivity and Volume controls with 
DeoxIT D5. The original AC line cord 
was discarded and replaced with a NOS 
Radio Shack (RS) black 2-conductor line 
cord (P/N 61-2852), installed through a 
3/8" rubber grommet, secured by two tie 
wraps. I brought it up ona Variac and the 
B+ (5Y3GT-pin 8) measured 240.8 VDC 
with 8V P-P ripple voltage at 115 VAC 
line and was “stable.” The line current 
was 0.4A. After an hour, the twist-lock 
filter capacitor C57 (manufactured by 
Illinois Capacitor) was cool to the touch 
and the power transformer was just warm. 

I thoroughly tested the Hallicrafters 
transformer, P/N 052-300164, date- 
coded 903, with an EIA code of 606 
(Woodward-Schumacher Electric Corp.). 
The testing of the 


transformer 


Looking under the S-107’s chassis. 
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necessitated the removal of the tubes and 
the #47 pilot lights. Built with EI100 3" 


x 2-4" lamination, its excitation-current 


profile was relatively low, with an 
excitation current of (only) 135 mA at 
115 VAC line. Its core capacity calculated 
at 50.8W. Compare the S-107’s core 
capacity against the SX-140’s 35.3 W! 
The chassis contains sixteen Cornell 
Dubilier (CDE) G00V red molded tubular 
capacitors, their series PJ “Tiny Chief,” 
ranging in value from 0.003 fd to 0.1 
ufd. The internet says that they are either 
paper or Mylar film? The PJ datasheet 
from CDE’s 1951 catalog No. 200C lists 
them under the general heading of “Paper 
Capacitors.” I tested several for leakage 
and they were OK, so they were not 
replaced. I measured the voltage across 
the twist-lock filter capacitor C57 at 115 
VAC? 239.4, 207.7;. andv 18214. VDGi 
The 182.4 VDC line had approximately 
3 VP-P “hash” on it, so I installed a 0.01 
ufd 1 kV ceramic disc capacitor across 
C57C and that cured the problem. | 
judged that the voltages were a bit low 
and measured the 680 ohm 2W and 1K 
ohm 1W across C57. They were both 
excessively high - basically defective 
1.045k and 1.455k 


respectively) - and were replaced with 


(measuring 


2W 5% carbon composition resistors. 
The 1k 1W also showed signs of 
overheating. The “new” voltage levels 
were 2412122 36) and. 202.4V DG; 

I mechanically aligned the main-tuning 
pointer to “Set Main Tuning” on the 
right side of the slide-rule dial with the 
main tuning fully CW. Using a Heathkit 
IG-102 RF generator combined with an 
HP 5314A universal counter, I tweaked 
the oscillator adjustments at 600 kHz 
and 1500 kHz (bandspread fully CW, 
logging scale = 0) for Band A. The 8" 
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slide-rule dial was relatively linear on the 
AM broadcast band: 600 kHz = 600.2 
kHz, 800 = 796.6 kHz, 1.0 MHz = 
0.9885 MHz, and 1.4 MHz = 1.371 
MHz. I approached Band B a bit 
differently, tweaking the oscillator 
adjustment at 4 MHz instead of at 6 
MHz. Band B was also relatively linear: 3 
MHz = 3.007 MHz, 4 MHz = 4.016 
MHz, and 5 MHz = 5.009 MHz. Band C 
was “close” - the oscillator adjustment 
capacitor C22 at minimum: 6.4 MHz = 
6.319 MHz and 10 MHz = 9.635 MHz. 
I didn’t align bands D or E, although I 
checked band D at 20 MHz = 19.044 
MHz. My alignment procedure differs 
from the Hallicrafters procedure as I 
wanted the bandspread tuning to be at 0 
when tuning the S-107. Then, increasing 
the bandspread from 0 to 100 would 
increase the frequency from that set by 
the main tuning — totally opposite the 
Hallicrafters’ procedure! For me, it’s just 
a personal preference. Also, during the 
brief alignment of the S-107, I didn’t 
peak the 455 kHz IPs. 

The SX-140 uses a 3500 kHz FT-243 
crystal as a calibrator to set the band 
edges. Using that same technique, with 
the bandspread fully CW, I set the main 
tuning to 3.5 MHz with the IG-102. I 
then incremented the IG-102 in 100 
kHz steps to see where the bandspread 
logging scale was: 0 = 3.5 MHz, 17 = 3.6 
MHz, 79 = 3.7 MHz, anda00= 3.79 
MHz. I was really surprised how 
nonlinear the bandspread tuning was! 

It was time to turn my attention to the 
S-107’s cabinet. During the past couple 
of years or so, I have started using the 
larger 1-¥%2" diameter. x 5/8" Penn Elcom 
rubber mounting feet on my projects. I 
like the look of these larger rubber 
mounting feet, and had already installed 
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them on the Hallicrafters HA-1 keyer, 
HA-5 VEO, SX-140 receiver, HT-40 
transmitter, and R-48 speaker. So, | 
decided to also use them on the S-107’s 
cabinet. The rivets used to secure these 
rubber feet in the S-107 are “puny” 
compared to my experience with the 
Hallicrafters cabinets listed above, so 
drilling them out was a piece of cake! 
However, I needed to drill two additional 
6-32 clearance holes % inch inside the 
rear rivet holes on the bottom of the 
cabinet to clear the S-107’s 8-32 rear 
chassis screws using the larger diameter 
mounting feet. After removing the 
original mounting feet, I vigorously 
rubbed out the bottom of the cabinet 
with several applications of Meguiar's 
Car Cleaner/Wax before installing the 
Penn Elcom feet with 6-32 x %” binder- 
head screws with small-geometry hex 
nuts. 

The chassis was then installed into its 
cabinet. The front panel assembly just 
clears the new 6-32 hardware for the new 
rubber mounting feet. With five different 
screws securing the chassis into its cabinet, 
the chassis is extremely mechanically 
stable and rigid in its cabinet. 
Cosmetically, this is among the nicest 
Hallicrafters S-107 I have ever seen — no 
contest! 

On Wednesday evening, January 2022, 
it was finally time for the comparison of 
the Hallicrafters S-107 vs. the SX-140 
listening to the local 80M 3870 kHz AM 
AMI net. A major disappointment! The 
net wasn’t particularly loud in the SX- 
140, but nothing was heard in the S-107! 
There was a strong SSB station just before 
net that I had to really turn the SX-140’s 
RE gain down and it was barely audible 
in the S-107. Other SSB QSOs heard in 
the SX-140 were inaudible in the S-107. 
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And yet, the S-107’s AM performance 
seemed to be pretty good. Another 
interesting detail is that when I turned 
on the SX-140’s 3500 kHz calibrator, I 
definitely heard it in the S-107 and had 
to reduce the S-107’s sensitivity control, 
and, the S-107’s dial calibration was spot- 
on! Another thing I noticed was that 
audio-wise, the SX-140/R-48 speaker 
combo sounded much better than the S- 
107’s top-mounted speaker! 

The S-107’s poor sensitivity is an 
“instant replay” of the sensitivity 
problems with the SX-140 before 
performing an IF alignment. Rich, 
KB8TAD’s web site, indicates that his S- 
107’s poor sensitivity was due to “silver 
mica disease” in the miniature IF 
transformers and he had to rebuild them, 
removing the original mica capacitors 
using “open leaf construction,” replacing 
them with 300pf mica capacitors. The 
new 300 pf cap values were determined 
experimentally (see Selected Notes and 
References below). See _ also: 
oldradio.ca:83/Radio/IFxfmr/ 
rfcancaps.html. 

The only way to eliminate “silver mica 
disease” as a potential cause is to perform 
an IF alignment. Prior to the alignment, 
I tested the three GBA6s in my TV-7D/U 
and they were well over the specified 
minimum. 

On Monday morning during January 
2022, after warming up the IG-102, I set 
its output to precisely 455 kHz and 
aligned the IFs. Five of the six adjustments 
“peaked” as expected, but the bottom 
adjustment of T11 (S3 in the alignment 
procedure) was either very broad or 
nonresponsive - there was certainly no 
peak! I’m now very suspicious of T11. 
The result of the alignment was a definite 
increase in gain, but nothing like 
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experienced after the SX-140 alignment! 


I also adjusted the BFO’s T13 for ZetO- 


beat. 

Ina follow-up listening test Wednesday 
evening that February verified that in 
spite of a noticeable improvement, the S- 
107 still didn’t “hear” very well. It was 
time to replace T11. 

Inv planning toreplace: Tf Libul 
considered purchasing a “junker” S-53A 
or S-107 via eBay and salvaging the IF 
transformer. I found several candidates, 
but with the purchase price plus shipping, 
all would have been well over $100. But, 
after “thinking about it” I realized that a 
generic miniature interstage 455 kHz IF 
transformer would probably be OK. Asa 
result, I purchased a NOS/NIB Olson 
Electronic Components universal 456 
kHz IF transformer via eBay for $14.99 
+ $3.86 S/H. As a plus, the wiring 
instructions were included! 

The new IF transformer arrived on 
Saturday afternoon in February. Setting 
the IG-102 to 455 kHz, I verified that 
both sides peaked and preset them to 455 
kHz. The transformer’s polarity marking 
for pin 1 was hard to see, so I added a dab 
of Testers #1114 yellow enamel. Both 
sides measured 14.5 ohms. I also cleaned 
the outside with fine steel wool. 

I very carefully removed T11, and 
installed the new IF transformer. No 
problems were encountered. (See Selected 
Notes and References below.) 

So, like the SX-140 before it, the 
“moment of truth.” On the next 
Wednesday evening I once again listened 
to the West coast AMI net on 3.870 
MHz, and again I was switching between 
listening on the SX-140 and S-107. 
Success! The S-107 heard everything that 
the SX-140 heard! At the start of the net, 


the 80M band conditions were unusually 
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good. The main tuning was precise 
enough without having to resort to using 
the bandspread to fine tune the signal, 
and the S-107’s 
significantly sharper than the SX-140 
owing to the S-107’s dual IF amplifiers. 
A big difference in comparing the S-107 
vs. SX-140 was their speakers. The R-48 
speaker wins hands-down! 

Several posts on the internet indicated 
that the S-107 was a hot performer on 
the AM broadcast band. I found that 
during the evening hours, that was 
certainly true. This project is a wrap! 

When I set up the S-107 to do a 
comparative listening test against the SX- 
140 in December 2021, I had no 
intention of turning the S-107 into my 
newest project. It had remained in the 
“as-purchased” condition for 21 years! 
However, a “broken” dial cord started a 
chain-of-events — one thing leading to 
another — and here we are. With all the 
receivers that have gone through my 


selectivity was 


hands over the years, it's easy to 
underestimate the S-107, but it turns out 
that the S-107 is really a LOT of receiver 
in a relatively small package. Had I 
purchased that radio as a Novice in 1960, 
I think I would have been very pleased 
with it, especially since I was also listening 
to DX on the AM broadcast band. 
(KOMA in Oklahoma City comes to 
mind.) My entire Novice operating at 
home was on the 80M and 40M bands, 
and the S-107 does quite well there. I 
didn’t know about the SX-140 for another 
two years, but that’s another story! 
Selected Notes and References 

1. The Hallicrafters Story, 1933-1975, 
Max De Henseler, HB9RS, Antique 
Radio Club of America, Inc., 1991, pgs. 
191-193, indicates that the S-107 “came 
on the market” in Nov.’59. 
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The Rear of the S-107: The new 455 kHz IF transformer is clearly visible between 


the two 6BAG IF amplifiers. 


2. Shortwave Receivers Past e& Present, 
1945-1996, Second Edition, By Fred 
Osterman, 1997, pg. 125, indicates that 
the S-107 was available from 1958-1962. 

3. Communications Receivers, The 
Vacuum Tube Era: 1932-1981, 3rd 
Edition, by Raymond S. Moore, 1993, 
page 48. 

Date codes seen in S-107s on-line 
suggest that the S-107 was available in 
1958. My own Mark 1 with 902/903 
date-codes of major components certainly 
support the 1958 availability. 

Regarding the defective original IF 
transformer: using a 5/16" drill, I slowly 
and carefully drilled out the brass rivet 
holding the mica sheets on the bottom of 
the transformer. I then removed the rivet 
and the mica sheets. That transformer 
had Hallicrafters P/N 050-300241 with 
an 8-51 date-code. The upper section 
had been previously peaked at 455 kHz 
so I measured its inductance with a Peak 
Atlas LCR at 378.3 pH. The calculated 


capacitance to resonate at 455 kHz is 
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323.4 pf - very close to what Rich 
(KB8TAD) determined experimentally - 
300 pf. The adjustment range of the 
lower section measured 164.2 to 432.2 
uwH for a calculated capacitance range of 
745 to 283 pf. I think 330 pf would be 
my preferred value. 

In 1962, the S-107 was replaced by the 
S-118. The new receiver replaced the 6M 
band with 185 - 420 kHz coverage band 
one. The AM broadcast band two used 
an internal loopstick antenna coil. Amuch 
simpler 5-tube design used the following 
tubes: GBL8 (2), 12BAG6, 618, and a 
6AQ5. The power supply was a 
transformer-isolated, solid-state, voltage- 
doubler. The S-118 looked like the entry- 
level S-120, and stylistically, a huge 
departure from the S-107, and its 
generation of receivers! 


EN 
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The “Box” 


By Charlie Liberto, W4MEC 
Hendersonville, NC 
mjcal77@yahoo.com 


This is just a story about something 
any Novice operator with a separate 
receiver and transmitter would have built 
at one time in their ham career. It would 
be more accurate to call this a transmit/ 
receive switch, but this “box” has evolved 
since 1967 when I first built it. My first 
ham station was a Lafayette Explor-Air 
regenerative receiver and a homebrew 
one tube transmitter that was just a 25 
watt input oscillator and what I thought 
would probably be an attractor of multiple 
OO reports. I only got one though, for 
chirp on 15 meters. The box, which 
consists of 4 aluminum sides that slide 
together and held in shape by the end 
plates and 8 screws, was purchased from 
my local Lafayette store, and at that time 
it was an ex-residential house among 
other homes that were destined to become 
businesses. My first construction 
contained nothing more than a DPDT 
toggle switch in the front, and 3 SO- 
239s on the back, it didn’t 
even have feet. 

What you don’t see is the 
top of the box, because what 
is now the top was the front. 
The “Top” —aka, the old front, 
has a %” hole in it that was for 
the DPDT switch, now 
professionally sealed with a 
piece of electrician’s tape that 
has been on there for decades. 
The transition from the toggle 
switch to the rotary was 
necessitated when I got a 


: we 
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Heath HR-10 receiver. The rotary switch 
out of a junk Japanese tape recorder, the 
kind of recorder that used those small 4 
inch reels, and the switch selected 
forward, off, reverse, and “push this 
button” and turn to forward to record. I 
never muted the regen receiver, but the 
HR-10 was a different animal. I did 
double up on two sets of the 4P3T rotary 
from the recorder for the RF, and used 
another set to mute the HR-10. I also. 
discovered a way to get a sidetone by 
adding a pot-to-ground across the mute 
line that was bypassed when in receive, 
but in circuit in transmit, by turning the - 
pot up, it brought up enough gain that I 
could hear my CW note. That pot 
mounting was the first new hole drilled 
in the front. A hole drilled in the back, 
and didn’t even use a grommet, allowed 
the mute wires out to the receiver. 

I used it that way for years, just rotated 
the switch to TX and transmit, and back 
for receive, break in was not high on my 
list. Then, I got a “4th handed-down” 
Hammarlund receiver, and that mute 
line did not go to ground, you actually 
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switched a voltage on and off. I still had 
the Heath, so what to do? I opened the 
box again and added another mute line, 
out another drilled, grommet-less hole, 
those switch contacts did not go to 
ground, but was just a set of NC 
connections that opened on TX. That 
tape recorder switch was 3-position, | 
had not used one position, but with the 
new RX, when in receive position opposite 
transmit, the HR10 was cut in line, but 
one more rotation past, put the Hammar 
in line. Plus, now there also was a new 
hole in the back for a BNC antenna 
connection to the Hammar. 

The box fell into disuse after I sold just 
about every piece of ham gear | had, to 
buy the Heathkit SB-104 and all its 
accessories in 1976. I should have kept 
my DX-60/HR-10 to be honest. Sold the 
SB-104, now with the “A” upgrade 
installed (didn’t help) and bought a used 
set of Drake C line twins from AES in 
Milwaukee around 1979 (that I still have 
and use). 18 years later, the long sleep of 
the box was about to change. 

In 1994 as I was at work and driving to 
a microwave repeater site, I noticed 
something strangely familiar peeking out 
of the tall grass growing in a drainage 
ditch in front of an abandoned 
shotgun house on HWY 101 
in Greer, SC. Houses and land 
abandoned, because all the 
land was being bought up for 
the BMW plant. What I saw 
was the top of some kind of 
Heathkit. I knew it was a 
Heath by only seeing the 
corner with the unique Heath 
meter bezel and green paint. I 
turned my truck around and 
headed back. It turned out to 
fee an. Apache “TX-1, 


amazingly in not too bad of 
Electric Radio #394 


shape, but no cabinet and eventually 
finding it “modified” by a CBver, 
apparently. Who else would hook the 


grid of the PA’s direct-to-the output of 


the Pi network? I got an original manual 
from RLC electronics, the time before 
they moved to CA, and rebuilt the TX, 
that, other than hooking the PA up 
correctly, did not take a lot of work.. 
(Side note 1: The Apache was missing the 
PA compartment top and fan, I made a 
top and used a old record player motor 
for the fan. It has the original B+ filters in 
it, some of the original tubes, the only 
thing that has failed was the bias diode 
around 1997 and the audio amp interstage 
transformer in 2015. The only audio 
modification to the “Scratchy Apache” 
was replacing the 500pf coupling caps 
with .001s, and capacitively coupling the 
primary of the new audio interstage 
transformer to the driver plate, a resistor 
now as the plate load. Audio reports are 
“Tr sounds just like you,” so must be good 
enough. 

To continue, I now needed my manual 
T/R switch again, but the wimpy rotary 
switch needed to be upgraded a bit for 
use with a 100 watt output transmitter, 
so it was opened up and replaced the tape 


Not quite as artistic with the back side labeling. 
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recorder rotary with a “real” rotary that 
was bigger with more substantial contacts, 
but still a phenolic model. This also was 
a 4P3T like the recorder switch. I also 
added banana jacks for the mute lines to 
the receivers, no more rough cut holes. I 
had asmall SWR meter that would mount 
horizontally and thought that would bea 
good addition, so secured it to the top 
with a couple straightened out jumper 
straps from a barrier strip. It has worked 
just fine since then until recently. 

The last update was completed in 
September 2022. The rotary switch was 
not making up for the other receiver in 
position 3 consistently, so it needed a 
replacement. I had a better one, this one 
has a ceramic wafer, but is only a 4P2T, 
no third position for another RX. So, out 
came the drill for the installation of 
another switch on the front to route the 
antenna to different receivers, and I added 
another BNC jack with a probe into the 
box to be used as a freq. counter signal 
pickup. I also made up some new front 
panel stickers, after scraping off the 55 
year old masking tape versions I had on 
the front 

So, I still am manual when it comes to 
transmit and receive with my vintage 
Heathkit station that consists of the 
drainage ditch Apache, SB-10 SSB 
Adapter, and a Mohawk RX-1. Side note 
2: My friend Ray (AE4AZ), a postman at 
the time, saw the RX-1 being loaded into 
a trunk while on his route. He stopped 
and asked the trunk loader about it, and 
Ray was able to get it for free and save it 
for me before it met its intended fate at 
the dump. That RX-1 Mohawk was 
beautifully built in the 1950s by a man 
who was never a ham, but just liked to 
SWL on the ham bands. He had passed 


away, and his son was loading it up to 


46 Electric Radio #394 


dispose of it. 

Where did that SB-10 come from you 
might ask? For some reason, around 2002, 
I decided to sell my Apache and Mohawk, 
but after kicking myself for doing that 
over the course of a year, I called the 
fellow I sold them too and asked if I 
could buy them back. Turns out he never 
used them but did find the SB-10 at a 
hamfest. So, I bought them back for what 
I sold them for plus what he paid for the 
SB-10, and all came home with 
me...again. 

I don’t mind the manual operation of 
the switch, throw the switch to TX and 
flip the plate switch on the TX1. The 
only issues are with hot shot PT'T/VOX 
folks that don’t wait long enough for me | 
to take the 2 seconds to go from receive to 
transmit and start talking over me, and 
my other issue is when I get switch dyslexic 
and I put the TX on before switching the 
antenna, which I am alerted to that 
mistake quickly and loudly with the 
feedback I get from the unmuted receiver. 

A drainage ditch TX, a dump bound 
RX, and a hamfest cast off. I wonder if 
the builders would ever think their 
projects of years ago would still be on the 
air, being switched by a kids homemade 
55 year old “Box?” 


On page 26 of ER #393, top of 
the right column, there is an 
overprint error. The paragraph 
should read: “The R-390A was a 
somewhat simplified receiver (but not 
that much) in the RF and conversion 
sections, as well as in the low frequency 
and power supply sections. ...” 


November/December 2022 


CLASSIFIEDS 


[ Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 
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SSB Adapters from Treetop Circuits 

e Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 

¢ Installed in Receiver and Powered By Receiver 

¢ Control functions, look, and feel are unchanged. Adapter is activated when you turn 
on the BFO. 

¢ SSB performance is greatly improved. 


We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


MANUALS FOR SALE Military Radio 
manuals, original and reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 
FOR SALE : Morrow MBR 5; MB 560 and 
RTS-6005 ps/speaker vg-ex condition. 
Bill (507) 581-0168 KA4GAV @icloud.com 
FOR SALE : Tube audio: Eico ST70 amp, 
HF85 pre-amp; tubes present; untested. 
wO0ep @wOep.us 662-364-2377 
Columbus, Mississippi 


FOR SALE: More than 400 small Signal 
Corps parts in FSN marked packets. 200+ ** 
marked TTY, 100+ marked MITE and the 
rest just FSN. $60 + shipping. Frank Hill 
WA6SYI, 1313 Milton Ave., Walnut Creek 
Ca. 94596 or fdhill@astound.net 


FOR SALE: Heathkit VF1 with user 
manual. Decent shape. $70 Plus 
shipping. Rich Guerrera 19 Terry 
Rd Prospect,CT 06712, 203-758-7323, 
Marzo7088 @ yahoo.com 


FREE: GE Master Progress Line Service 
Manuals. Archie, 321-267-8918 
WN3DHI @cfl.rr.com 


W5SWL Electronics 
Premium Quality 


RF Connectors 
Order Direct! 


Wide Selection of Connectors 


°UHF &N 

«BNC & SMA 

¢ Mini-UHF & FME 
eTNC &C 


¢ MC MCX & MMCX 
¢QMA SMB & SMC 
¢ DIN & Low PIM 


¢ Reverse Polarity 
e RF Adapters 
e Bulkheads 


And Much More! 


¢ Dave’s Hobby Shop by W5SWL 


«Ham Radio Gadgets 


¢RF & Technical Parts 
e New & Surplus Materials 


Order at www.W5SWL.com | 


Ships Fast From The Arkansas River Valley 
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NEW EXPANDED THIRD EDITION 


A GUIDE TO THE 


CHUCK PENSON, WA7ZZE 


have a place on my reference shelf!” 


(/) More than 300 products 


(/) More than 1,000 photos 
and diagrams 


(/) 426 pages 
(/) 14 chapters 
es 


AMATEUR RADIO PRODUCTS 


“A major revision...much more detail... 
scrubbed for accuracy... will definitely 


. — Chas Gilmore, W8IAI, Heath Company 
Executive Vice President and General Manager (Ret.) 


"TEST EQUIPMENT PRODUCTS 
ar ean 


FOR SALE : Eldico 100-F HF transmitter 
and the matching 1000-F amplifier in 
working and good cosmetic condition. 
They are heavy andcan’tbe safely shipped. 
I’m asking $1000 for the pair with 
manuals. There was a recent article on 
this gear in Electric Radio. |’m in the 
Houston, TX area. Email n5ama @att.net 
for pictures. 713-417-5959 Thanks, Tom 


WANTED: Presenters for the Boat Anchor 
Forum of the Long Island CW Club 
(Longlslandcwclub.org) needed on Zoom 
every Saturday at 1pm EST. Any vintage 
gear topic or referrals/leads welcome. 
Please help as it’s difficult for us to find 
speakers after 63 presentations. Please 
contact Howard, WB2UZE, at 
wb2uze @yahoo.com. Thank you. 


FOR SALE/SWAP: Collins 30W clone 
parts including engraved Formica panels, 
meters, knobs, chassis, power supply, 
etc. Email for details. Gary, 
K6GLH @volcano.net Phone/text 209-4 18- 
4741 


FOR SALE: Collins 300J Transmitter, 
Beautiful Condition, located in SoCal. 
$1500.00 or trade. Andy, 760-525-5096 
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FOR SALE: C-29/ARC-5 TX control box. 
Good condx, no dents or missing parts, 
with NOS connector but someone painted 
over itand covered the engravings, not the 
nomenclature plates. Lettering could 
easily be restored. $45 + $10 shipping. 
Ray, NODMS at ER, www.ermag.com or 
720-924-0171 


FOR SALE: C-29/ARC-5 TX control box. 
Good condx, no dents or missing parts, 
with NOS connector but someone painted 
itand covered the engravings. Could easily 
be restored. $45 + $10 shipping. Ray, 
N@DMS at ER, www.ermag.com or 720- 
924-0171 


FOR SALE: Heathkit SBA3003 6-meter 
converter w/ manual $35 plus ship. 
Contact Bill, WB4KFO 
@bluemax107 @hotmail.com 


FOR SALE/TRADE: Hammarlund 
manuals: HX50, HQ100, HQ100A, 
HQ110, HQ110A, HQ120X, HQ129X, 
HQ140X, HQ145, HQ145X, HQ150, 
HQ160, HQ170, HQ180, PRO310, HX500. 
NI4Q, POB 690098, Orlando, FL 32869. 
407-351-5536, ni4q@juno.com 
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FOR SALE: Working and artfully restored 
by John Svoboda, W6MIT: Collins 32V3 


Transmitter, $550. Hallicrafters SP-600 — 


receiver, $525. Gorgeous Johnson Viking 
500 w /PS/cables $2500. Lafayette 
Receivers HE-10, $200, HA-350 $250 
and HE-80 $125 each. Yaesu FT902DM 
transceiver $525. The following are not 
working: multi-Elmac PMR-8 receiver, AF- 
68 transmitter w/PS, $150. Contact Frank, 
KBOW, fdellechaie @ gmail.com 916-599- 
1692 


FOR SALE : National HRO-W Receiver S/ 
N 195 Power Supply 9 Coil Sets. $500.00 
Tony 734-674-7436 email or 
tonymazu @ att.net. 


FOR SALE: New Vietnam era type 65 
Chinese hand crank generator complete 
with cranks stand with seat web bag 
power Cable, cover, and English manual. 
Fully tested puts out 430vdc @ 130amps 
& 6.3vdc @ 2amps. these generators were 
designed to power the 102E sets but are 
suitable for other tube equipment. $250 
USD shipping included. A conversation 
kit to allow 12vdc charging with up to 4 
amps out for an additional $25. Rick 
Moskovits, VE1RNM, Phone 1-902-921- 
1808, rickmoskovits @ gmail.com. 


FOR SALE: COMPLETE AM STATION, 
Collins 75A-4 (S/N 4031) excellent 
condition. Johnson Ranger 
(Professionally restored.....looks brand 
new.). Dentron Super Tuner. D-104 Mike 
(PTT). DowKey Antenna Relay. Manuals 
for all. All in perfect working 
condition......visit and try before you buy. 
$1500 for all. Jeff, K2EWM. Pinehurst, NC. 


jeffholmquesti67@ gmail.com 610-420- 
8712 


FOR SALE: | am downsizing and must 
move my vintage equipment; tell me what 
you need. Bob, WA4SOX @AOL.COM 
FOR SALE: Restoration Labels for vintage 
gear. Https//:www.linearamplifier.info. 
Use ERMAG for a 10% discount. 
Sales @linearamplifier.info 
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FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52 and 
TR40M tubes. John H. Walker Jr., 13406 
W. 128th Terr., Overland Park, KS 66213. 
Pre 913-568-7057, E-Mail: 
jwalkr83 @ gmail.com 
ANNOUNCEMENT: AF4K Crystals is back 
in business! Steve WD8DAS is now 
supplying ready-to-use radio crystals in 
FT-243, HC-6, and other holder types. 
Visit the website http://www.af4k- 
crystals.com/ 


FOR SALE: ZenithTransoceanic, 1950s 
and 1960s, and old transistor radios. Call 
or write for free list Roger Simmons, 804- 
642-2076, POB 224, Gloucester Point, VA 
23062 


FOR SALE: Visit the W1BCC boat anchor | 
boneyard on QRZ. Parts or projects. 
Brad @ Councilman.com 


FOR SALE: Valiant & Ranger VFO dials 
$21.95, Ranger long bolts (3) $19.95, 
Valiant long bolts (4) $23.95, plus 
shipping. K1TLI, 508-965-7400, 
www.johnsonradioresto.com 


FOR SALE: Gulf Coast Area: Good 
condition Tube Era Transmitters & 
Amplifiers by Mackay Radio, Hallicrafters, 
Heath ready to pick up for any fair offer. 
See my QRZ page: https:/Awww.qrz.com/ 
db/W5JV . Doug Hensley, 5678 College 
Drive, Baton Rouge, LA 70806 Email: 
W5JV @ hotmail.com 


FOR SALE: SSB Adapters for Collins 51J, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 613-449- 
7931www.treetopcircuits.com 
radio @treetopcircuits.com 

FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and Vg Bee Available from 
www.islandamplifier.com or contact John 
Stanford, KF6l, directly at 
wb8svn @gmail.com or 714-412-7399 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 
Western United States buying sur- 


plus equipment. We buy vintage 


and modern ham gear, as well as 


high fidelity audio and tubes! 


Ham Gear 
Tubes 
Military Equip 
Boat Anchors 
Manuals 


Components 


Vintage Audio 
Large Speakers 


Telephone Equip 


Old Computers 
Test Equip 


a. and more! 


Call or email for info... 
1-866-988-0073 
KG7LOV@hamandhifi.com 
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The Collins 75A-4 Handbook 
This is a newly revised and expanded 239 page bound book, professionally printed with 


a soft cover, and having all the factory service bulletins from the Collins Radio Company, 
and Collins Addendum info not in the service bulletins. It Includes all-new articles never 
published in Electric Radio, plus all thirty-three 75A-4 articles printed in Electric Radio 
since 1989, some of which are out-of-print in the back issues. Many pages are now in full 
color. This expanded version highlights the history and development of the 75A-series 
of receivers that began in 1946 at the Collins Radio Company, eventually leading to the 
famous Collins 75A-4 receiver, as documented in many articles over the years in Electric 
Radio magazine. These articles discuss the background that lead to the 75A-4 with 
interviews from legendary radio engineers such as Gene Senti and Roy Olson (the A-Line 
designer). These engineers are no longer with us. It has all the articles in CQ, Ham Radio, 
and QST over the last 50+ years. A special section explains the cathode-coupled, dual- 
triode receiver mixer, commonly called a “Pullen mixer,” with information on its 
designer, Keats Pullen, showing his original mixer documents. Another special section 
details component identification in the 75A-4 so that repairs can be made efficiently. 
Itincludes a rare Collins document from 1957, TM-303-9, Production Test Procedure 
for 75A-4 Amateur Receiver by George Stevens, WOATA, a retired Collins test engineer, — 
plus all-new articles never published in Electric Radio. 
See the ER Bookstore for ordering information! 
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AF4K Crystals is Back! 


In-stock crystals for vintage equipment, 
homebrew projects, restorations, and repairs. 


Ham-band FT-243 
on popular frequencies 


| www.af4k-crystals.com 


FT-171 
Crystals 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


Order @ kk4pk.com $140.0 
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DIGITAL ACCURACY FOR BOATANCHOR RCVR 


Works With Nearly Any Receiver Or PopularTransceiver 

Connects To The VFO « Many Radios Pre-programmed 
THIS IS NOT A VFO «IT IS A DIGITAL READOUT 

0 + $15 S/H Custom Cables Extra 


Crystal Sockets 


Replacement Crystals 


Replace | 
Xtals in 


100 kHz | Drake | 


Collins 


Calibrator Crystals 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9O0O, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R8390A repairs & 
rebuilding. Bill Riches,;WA2DVU, Cape 
May, NJ. 609-425-8651 
bill. riches @ verizon.net 
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EZ Hang Antennas is now part of NI4L Antennas & 


Electronics, LLC! 


In addition to the traditional EZ Hang Square 
Shot kit, now the Hyper EZ Hang Kit and the EZ 
Hang Euro Kitare available. NI4L also offers many 


| types of antennas, baluns and antenna accessories, 


plus many radio accessories such as radios, 
capacitors, and solar equipment. The EZ Hang 


square shot will clear a 100-foot tree with ease. EZ 


Hang kit is $99.95 + shipping. The EZ Hang comes 


NIAL Antennas and Electronics 

3861 Mount Olive Church Rd. 

Moravian Falls, NC 
28654 


Call Today! 


with a one year limited warranty. 


well worth a visit to see the entire line of equipment, 
especially practical antenna designs! 


The new web site is www.NI4L.com and it is 


828-738-6445 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH,  hittps:// 
TomsAntiqueRadioRepair.com 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaiedp @ yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 138192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, KANYW, 


navy.radio @ gmail.com 


WANTED: Mars Thunderbird. 6AQ5 
Handbook AM mobile transmitters. 1950s. 
Retro 75A.Nouveau 75A. Jim Davis. 
K5SOH, email k5soh @ aol.com 281-351 - 
1350 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 
Ccan-Ccaps.com 
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WANTED: Manual-Schematic for 
Cosmos Ind. AN/USM-345 Frequency 
Selective Voltmeter as above. Harry A. 
Weber, KC9QID, 4845 W., 107th St, 
Oak Lawn, IL 60453-5252 


WANTED: US Navy Ship’s Clock for the 
USS Wisconsin BB64 Radio Shack 
N4WIS. We would like to obtain a Navy 
ship’s clock for our radio shack on the 
museum ship USS Wisconsin BB64. We 
are a 501C corporation. Contact Bill 
N3WM 410-790-6072 
n38wm@yahoo.com, Thank You! 


WANTED: Hallicrafters FCC S27 
receiver. Jefferson Travis JT-350 parts 
radio for dials. Paul Thekan N6FEG 650- 


385-1719 pfthekan@gmail.com 


WANTED: Powersupply fora Clegg Venus 
six meter transceiver. K4PU @arrl.net or 
404-591-9064 


WANTED: | need some help replacing 4 
microphone cables. I’m 77, no longer 
physically able to do much because of 
shakiness and as a result | can’t solder. 
Can you solder well? I’d prefer a contact 
onthe West Coast. Michael Russ, Sunday- 
Thursday, 559-568-0345 or 
mykey1959 @ yahoo.com 


For photos and history of Chatham Radio, WCC, “ The World’s Greatest Coastal 
Station,” see www.WCCARA.com, by the WCC Amateur Radio Association. 


~ Series 1 + Disk 1 
RL. Drake Co. 


System 
Requirements: 
Any computer with 
Adobe Acrobat Reuder® << 
Performance will vary 
depending on speed of 
the computer. 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now “all ofyour’ Drake "service 
information can be in one place and you 
won’t have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 

www.ERmag.com 


Electric Radio #394 


November/December 2022 55 


WANTED: Band switch: Globe Chief 90, 


90A Scout 66, 680 part: 2100-002. Greg, 


WOBTW @arrl.net. 

WANTED: National LF-10 Preselector for 
HRO-500. Bill, 850-658-2447, 
nid5f @ bellsouth.net 

WANTED: Looking for an Eico 751 power 
supply intact. Need not be working but still 
have all of the components. Contact Phil 
at are@reagan.com. 

WANTED: Simpson 2-3/8" square 0-500 
mADC panel meter. Keith, k8kk @arrl.net, 
216-524-7698 

WANTED: E F Johnson Ranger II Meter. 
401-487-3933 or Robvi3@gmail.com 
WANTED: One knob and/or one 
pushbutton for a Westinghouse 
WR12X16 tube AM receiver. Contact John 
' Ryan at email; w6loa68 @ gmail.com 
WANTED: Listen for KB6BKN/B CW 
beacon on 50.0628, Send reports to 
kb6bkn @ gmail.com 


NOTICE: Join our vintage amateur 
radio restoration group at:https:// 
roups.io/g/Vintage-Amateur-Radio- 
Restoration 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP@ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@ gmail.com 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rad, 
Pennsburg, PA 18073, 215-541-1099 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 570-672-7300 


Check out our website and download latest catalog. 


WANTED: | need the correct IF Cal input 
level for my R-388, per TO 31R1-2URR- 
121 Change 3, the added paragraph 
91.1(a) because para. 91.1(a) is missing | 
any RF input level information! 
dave.howard @ utexas.edu, W5USS, 512- 
413-1922 


Vintage SSB 75m net. Been going for 4 
years, called “Terry’s Tube Time” Meets 
(starting after the Nov. time change until 
early spring) Sundays on 3840Mhz LSB 
at 5:00PM CT. Focus is on tube type and 
hybird SSB rigs. Coverage upper 
midwest and mountain states. Thanks, 
Bill Kipping, ke7kk 


New Swan Net! All Swan, Cubic, and 
Atlas gear welcome. Skip, K6LGL in 
NCS, net meets Saturday Pacific DT 
at 7:30AM, 3896 kc +QRM, also Sat. 
Pacific ST same freq and time. 


The Midwest Classic Radio Net “pre- 
net” informal group is now the 
“WAQ9ZTY Vintage AM Net” in honor of 
Rob Hummel, WA9ZTY who passed 
away in 2008 but for a long time had 
been the net control of the Midwest 
Classic Radio Net. Rob’scallisnowa 
club call held by the WA9ZTY Net. The 
WAQZTY Vintage AM Net meets after 
the Old Military Radio Net and before 
the Midwest Classic Radio Net: 06:45 
to 07:30 Central time Saturdays on 
3885 kc. 3885 kc is a busy place on 
Saturday mornings! 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” 
(used with the permission of 
Classic Radio). The T-shirts 
are 100% cotton and come in 
Small, Large, X-Large, XX- 
Large. The color is slightly 
lighter than the cover of ER. 
$27.00 delivered, $30.00 for 
XXL. 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


RMR VN VA = 2 oss odesacos csnacucnteracecsesccic enthuse ia sensstsacunsee~acns 4 hours, $89.95 
Gr aT Th WAC Ea 6 IPAS ec eee vernoy as ate oper 2 hours, $89.95 
CNB SN gee Disco co cn kasd cas duced comeduet hacen sas aenent Sona Stl eG onniee 1 hour, $39.95 
GEASS OS ees Ba AN ON BANE. ast 1 hour, $39.95 
eT WV = Ts ee I EB ee 2 hours, $39.95 
BSE ETSI AN HO ho nc ocdaceneetaeeescck its eset tusetttonsrecipegoneceocses 2 hours, $89.95 
Cr ETEK SIA. oisnsscdleotevestacteceduscccsccetteestontcsescvesserence sees 7 hours, $109.95 
Collins R-390A Addendum. ............ccccscscccccccccccssccecsecees 2 hours, $49.95 
Hammarlund SP-600JX................scscseeececeereccerrreceeoeeoooees 


Priority shipping within the US is $8.50 each for the first two 
DVDs, additional titles are shipped for $2.00 each. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 or WWW.ERmag.com 

Before ordering by mail, please contact us to be sure 

your DVD is in stock! 
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—ELECTRIC RADIO BACK ISSUES— 

e All Electric Radio back issues are either from the original press run or lithographic reprints 
from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 

© The easy-to-use searchable database for previous ER articles is found at the Electric Radio 
web site (WWW.ERmag.com), “Back Index,” at the right side of the main page. 

© Weno longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at discounted prices, depending on the number 
ordered, plus shipping. They are sold with at least a 56% discount the over single-issue 
price. For a full set of remaining issues, please call for a quote while they are still 
available. Many of the early issues have less than 5 in stock. 

e Single Issues: $4.00 Each, Postpaid up to 11 issues. Over 11, see the discounts below. 

© 1-Year Sets (Or Any 12 Issues) $40.00 per year + $10.00 Shipping 

e Special Deal on Any Four Years(Or Any 48 Issues): $125.00 + $11.50 Shipping 

e Foreign Customers: Please Inquire for Shipping Rates 


The 2021 Collins 75A-4 Handbook: This is a newly revised and expanded book, 
professionally printed and bound, produced by Electric Radio, (partially the former the loose-leaf 
“75A-4 Modification Compendium”) having all the factory service bulletins from Collins Radio and 
Collins Addendum info not in the Service Bulletins. Includes all-new articles never published in 
Electric Radio, plus all 33 75A-4 articles printed in Electric Radio since 1989, some of which are 
out-of-print in the back issues, discussing the background that lead to the 75A-4, plus everything 
from CQ, Ham Radio, and QST over the last 45+ years, now 239 pages, many in color. 
Poe RA Sect te oh al Bot etal Dib pe pdabenaes deine hereto heme eres SII SE Oe tS ITEC $37.95 plus $7.00 Shipping 


—COMPENDIUMS— 


All of the Collins compendiums below are produced in nice 3-ring binders. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages. 
scare gucsscouute cpa: ee etnehe Meetaawin. Lildh NRCS AIRES RED MOORE UE See eee $47.00 plus $8.50 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $8.50 Shipping 


— BOOKS — 
A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biogra- 
phy, his rise from a saleman and inventor of electrical equipment to boecome one of America’s foremost radio 
manufacturers. There are historic photographs and diagrams on nearly every page, and color plates with 
vintage AK advertising.------------------------nnnnnnnnn nnn nnn $26.95 
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Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 1: Both volums are nice guides to 


crystal sets and related US-made equipment from 1920 to 1955, by Maurice Siever: ------------------------- $26.95 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: ---------------------+----nn-rrnnmnn=~ $26.95 


Hollow State Design, 3nd Edition: This is Grayson Evan’s (KJ7UM) wonderful book that has everything 
you need to know for working with vacuum tubes in one 333 page, high quality volume! 
eae ek Rte Re beer et tS BOVE? SE Ee Modbus n= = Bape th ted or ootcmus thee lp idateiee 2B sain AAV djgiriow® as $39.95 
Make Your Own Tube Testers and Electron Tube Equipment: This book by Gary Steinbaugh (AF8L), 
an ER contributor and a professional electronics engineer, is all about understanding tube testers and 
building them, and also contains many excellent projects such as power supplies and specialty 
oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, with many 


ACCP MMTTTMT UL COMO Ms ono... dSuiitaties oF 80s ceca qdogs nas Ges + aus gy cumabin cans ete siaeen sian edie pias ae nein angie adam nase i $36.25 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
evemrnomace by Hallicratters! By Chuck Datthis’ -------<trese-ateecaas--tanaentnnsnenernasece-teenen nearness $26.95 


Shortwave Receivers Past & Present: This book has been discontinued only 3 remain in stock, sales subject 
to our stock on-hand. This is Fred Osterman’s long-awaited 4th edition, 2nd printing, a hardbound, heavy, 800- 
page masterpiece, more like an encyclopedia than a mere handbook! Sure to become a classic volume, it 
contains info on over 1,700 receivers from 1942 to 2013, when the book was completed. Includes many hard- 
to-tinei ietails. ebout European equipment --—--—-<r--s-san- see $49.95 
Sviving Technology: This is our 2019 reprint Bruce Vaughan’s classic book that is all about his life in radio and 
his detailed information on building regenerative receivers. It was reviewed in the August 2019 issue of Electric 
Radio and is an all-new reprint from Bruce’s Original fileS.---------------------------nnnnnnnnnnnnnnnnnnnnnnnnnn $34.95 

Tube Lore II: This is the expanded, revised, and useful new edition of Ludwell 
Sibley’s classic book all about VACUUM tUDES!.........ccccceeeeeeeeeeeeeeneeeettteteteeterenes $34.95 
Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas (SK), a retired engineer, this book 
is packed full of valuable information about test equipment. 166 Color PAGeS. ------------------222--errrrrnnnm= $29.95 
Vintage Anthology, 2019 Edition: by Dave Ishmael (WA6VVL) is now in stock, as reviewed in the August 2019 
issue of Electric Radio in an all-new bound volume. 208 pages, topics divided into four chapters: Receivers, 
Transmitters, VFOs, and ACCESSOLiCS----------------------=---nn nnn nnn nnn $37.95 


Shortwave Receivers Past & Present: Sold out and no longer available. 

Both volumes of Practical Radio Repair are out-of-stock and no longer available. 
The All-American Five Radio: This book is out-of-print and no longer available, sorry. 
Tube Type Transmitters: Currently out-of-stock. 


Ordering Information: 


Before sending an order by mail, please contact us to be sure the book is in 
stock. Books are usually sent by USPS Media Mail. All USPS rates increased 


October 2021, overseas shipping is extremely expensive. 


Shortwave Receivers Past and Present, and Hollow State Design are very 
heavy and are shipped media mail for $8.50 each. 


For other books, please add $6.50 for media mail shipping for one book and $1.50 
for each additional book. Five books are shipped by media mail free to one address 
in the United States. No free shipping for overseas orders, overseas shipping has 
gotten very expensive. 
Checks and money orders by US mail are fine. 
Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERKmag.com 


Credit Cards Welcome via PayPal Only: Call or Email for Details 


(We no can no longer accept credit card payments by telephone because of 
the extremely high fees we were being charged and burdensome restrictions 
placed against our web site from an overseas oversight company owned by 
the banks and credit card companies.) 
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WANTED: Schematic, Alignment/Service 
Info for Olson RA-940A AM/FM Tuner. 


KV4EX, Brian Shore, 2130 Jen Rae Road, - 


Green Bay, WI 54311-6348. 
Manofintegrity82 @startmail.com 920- 
445-3643 

WANTED: Cost of the following: Wanted 
for Swan 750CW: Tube pin-to-chassis 
resistance list. Donald Casillo, 2100 NE 
15 St. Moore, OK, 73160-8625 405-794- 
5451 


WANTED: RETRO-75 AM Transceiver. 
Part 15 AM broadcaster Transmitters like 
Hamilton & Procaster. Jim, KSSOH, 281- 
351-7350, email: k5soh@aol.com 


WANTED: Communications Product #88 
High Voltage Ceramic Bandswitch. Marvin, 
N4NY, MarvBeach @ windstream.net 


WANTED: Repairing HalliSX140. Seeking 
working S-Meter and FT243 Xtal 1650 KC. 
Ken Ketner, KA5ELD, 4305 93rd St. 
Lubbock TX 79423. 806-786-2070. 


WANTED: | need the IF /Audio Board for a 
Knight R-100. Ray Cornett @ Comcast.net 


WANTED: Hallicrafters S-29 Sky Traveler 
or S-39 Sky Ranger any condition. Bill 
Higgins, 281-755-2479, 
KD6DOZ @ gmail.com. 


WANTED: Listen for K7RA/B CW beacon 
on 28.2833 MHz. Send reports to 
K7RA@ARRL.net 


WANTED: Vacuum Tubes! https:// 
linearamplifier.info/ouying-tubes/ Thank 
you! Mark Gorge K8FZR 


WANTED: Any condition “Western Electric” 
tube audio amps, speakers, transformers, 
vacuum tubes. Toshi Yamada, 7107 175th 
PL SW, Edmonds, WA _ 98026 
jaiftc @ hotmail.com 

WANTED: NATIONAL HRO-600 manuals, 
plug-ins, radios, parts, drawings, 
schematics. Al Royce 951-734-0623 
oscar873 @aol.com 


WANTED: APS-4 Radar Equip, What do. 


you have! Top price for right unit. Steve 
Bartkowski, 708-243-7713 
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WANTED: Ceramic coil-forms or coils for 
rewinding. Miller 4500-4 and Cambion 
1538-4-3. Must have white coded slugs. 


Steve KZ2L, 716-257-3411, 
KZ2L @ protonmail.com 
WANTED: Archer Globe _ Patrol 


regenerative receiver. TUBE VERSION 
ONLY! State condition and price. Rick 
Tenney 84 Branch Turnpike Unit #64 
Concord, NH 03301 603-591-1020 
AB1BM@ARRL.net 


WANTED: Relay forthe Central Electronics 
20A transmitter. Mine has an open coil. 
Rick Dupree NN2K 607-206-5666 
nn2k51@ gmail.com 

WANTED: Manuals and information for 
the AN/GRC-66 tropo scatter microwave 
equipement from the ‘60s.Reliving my 
Army days! Mike W3MCH 
mhutnick @ ptd.net 


WANTED: Help!! ETO Alpha 86 warms up 
but won’t transmit. Display shows 2.2 kV, 
not’ <“'3) kV. > “(Cans ee no 
db_cunningham @ hotmail.com 


WANTED: Tube Type CB Radios for my 10 
Meter Conversion Projects. Ed, WA7DAX, 
529 E. Moss Creek Dr, Salt Lake City, UT 
84107 801-598-9217 


WANTED: Collins HF 8092 remote. Have 
HF 8090 FOR SALE or trade. Alan KGRFK 
alanchandler@frontier.com 425-483- 
7134 


WANTED: Low power AM use mobil xmtr 
40 80 ARC5 Revr with power. Sell/Trade 
two 75A-2. WA5AAO 979-966-9441 


WANTED: Schematic for Mattes SSA- 
200 (or M-200) amplifier or SSD/1 preamp. 
Mike Zuccaro, 858-271-8294, 
mjzuccaro @ aol.com 
WANTED: Service Manual for Harris RF- 
103A Amplifier. Uses a single 3-1000Z. 
73 Nick K5EF 504-400-8873 or 
nick.tusa @tusaconsulting.com, 
WANTED: RME transmitter parts, info pre- 
1945 Jeffrey KD2AZI 
RadioArtistry @ gmail.com 
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Tube Lore If 


Ludwell Sibley 


A REFERENCE ror USERS anp COLLECTORS 


WANTED: WW I! German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


Teletypes for WWII museum working 
display. Models 14/15/19, WWII military 
versions. Low cost, donations near 
Colorado? Wayne WB40GM, 
hwhall@compuserve.com, 719-574- 
5319 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 
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After being out-of-print for many years, 
Ludwell Sibley has released an updated version 
of his classic book on electron tubes. Tube 
Lore II is an excellent reference to electron 
tube history and tube production. I was not 
able to find any tube type that is not listed! 
This new version is 288 pages of text, 102 
more pages than the original version had. 
Also included is a data CD of important 
information, one section covers deciphering 
tube date codes, most of which has not been 
available until now. The new version of the 
book covers about 13,000 (!! ) tube types, 
plus another 4800 or so radar / microwave 
parts on the data CD. Also on the disk is info 
on very strange and unusual tube types, 
another 106 pages. 

See the “ER Bookstore” page for ordering 


information! 


WANTED: Collins Manufactured Tubes 
ca 1936-1938- Need Air Cooled Triodes 
such as C-100E, C-211, C-251A, C-279A, 
C-800, C-802, C-849, C-852, Water 
Cooled Triodes such as C-207, C-858, 
etc, Air Cooled Rectifiers such as C-249A, 
C-357A, etc and Water Cooled Rectifiers 
suchas C-214, C-237A, etc. Jim Stitzinger, 
WASCEX, 23800 Via Irana, Valencia, CA. 
91355 818-519-4419, jstitz @pacbell.net 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th SRE 
Oak Lawn, IL 60453-5252 
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WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 


Immediate CA$H. Pete, NL7XM @arrl.net . 


or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r@gmail.com 


WANTED: PRESS'* WIRELESS? NY! 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm@optonline.net 631-360- 
9011 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
NiVJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala@ aol.com 


WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


WANTED: Unbuilt kits by Heathkit, Knight, 
and Johnson. Gene Peroni, KA6NNR, 
POB 7164, St. Davids, PA 19087. 215- 
806-2005 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 
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WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: R390, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 


glenn@dsmlabs.com 


WANTED: Your. Hallicrafters SX-115 
serial number (six numbers after 115002) 
for a production analysis Bill, 
ke7kksd@gmail.com, 605-393-7305 


WANTED: Meissner BFO coil number 
17-6753 for a 1947 Radio Handbook 
homebrew ham receiver. Gary, WAQIYF, 


garyhenmani000 @yahoo.com, 812- 
689-5082 


WANTED: Small RF AUDIO knob for a 
Hallicrafters SX-115 receiver. This is the 
small one with seven sided black front 
and 0-10 on the silver part. Other SX-115 
parts also considered. Gary, KSJWK at 
gharmon @idworld.net or 210-657-1549 


WANTED: Looking for information from 

anyone who has built and operated a 
“Grid Currentless Wonder Transmitter” 
fromthe February 1999 issue of ER (#118). 
| have one on the air and would like to hear 
from others. Please email me at 
wa2ejt59 @ stny.rr.com (better), or leave a 
telephone message before 8:30PM 
Eastern time at 607-754-2848 and | will 
return your call, Thank you, Joe Long, 
WA2EUT. 


WANTED: Presenters for the Boat Anchor 
Forum of the Long Island CW Club 
(Longlslandcwclub.org) needed on Zoom 
every Saturday at 1pm EST. Any vintage 
gear topic or referrals/leads welcome. 
Please help as it’s difficult for us to find 
speakers after 63 presentations. Please 
contact Howard, WB2UZE, at 
wb2uze @ yahoo.com. Thank you. 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


WANTED: Complete generator 
CAY21854 for WWI! NAVY TDE transmitter, Were you first licensed 25 years ago 
or good field windings and armature. I’m and licensed today? 

heartbroken after all the work restoring 
this beauty, including rebuilding the 3 
phase motor and the two plate supply 
generators. It’s been a thrill to operate 


with its matching RAK and RAL TRF/ To Join or Renew, Visit: 
REGEN revrs. I’ve worked Sweden, China http://www.qewa.org/join-renew.ph 
and Japan with this combo, besides For more information, please contact: 
stateside rag chews. Now the TDE is eC Bl 


dead....The 2kv armature went open and 
itis a very rare bird for which | have yet to 
find a motor shop that can rewind. Ron De 
Silva, NU6F, Email: 


rdesilva49 @ gmail.com 


DESIGN BUILD HAVE FUN 


150V 


2.5 mH 
ZL = 7150 


The Art and Science 
of Building with 
Thermatrons 


Makes it all easy 


The New 3rd Edition is now available; 


Available in the Electric Radio Bookstore! 
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Subscription Information 
Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 
Rates for 1 Year, 6 Issues, within the US: 
Ist Class Rate: $28 (mailed in envelope) 
Periodicals Rate: $22 


Rates Outside the US, 6 Issues per Year: 
Canada : US $54 
All Other Countries: US $70 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 


baseball caps are a nice 6-panel all- 


cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$26.00, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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D'S GREATEST MAGAZINE 


DECEMBER 
25 Cents 


Over 200 
Illustrations 
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